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Many believe community-based ecotourism (CBE) can assist in conservation 
efforts and community development; however, little research has been done to assess the 
potential of CBE in a specific region. As part of a large, long-term, international research 
project, I define three problematic areas that may impede successful CBE efforts in the 
Kasigau location of southeast Kenya: bushmeat utilization, community attitudes and 
wildlife abundance. Samples of meat purchased from butcheries and meat markets are 
identified to species using molecular analysis, community attitudes are ascertained via 
written social surveys and transect sampling methods are used to determine the relative 
abundance and diversity of wildlife on Maungu Ranch in Kasigau. 
Through these three separate analyses a clear picture of problematic issues facing 
CBE in Kasigau becomes clear. This study provides valuable baseline data that can be 
used in future research to determine the impacts of CBE in the region. 
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INTRODUCTION 
Most of the world's biodiversity is concentrated in developing nations. Twenty of 
the 25 recognized biodiversity hotspots exist in areas of the globe removed from 
modernity and isolated from western ideology (Conservation International). This 
unfortunately leaves species attempting to persist within the human-wildlife interface and 
increasingly reliant on management and human intervention for survival. Nowhere is this 
struggle more apparent than on the continent of Africa, home to both a rich and varied 
wildlife resource, as well as a growing, struggling human population. 
The developing world faces many challenges, chief among them is the need to 
balance ecosystem protection with the advancement of rural community development and 
food security (Reynolds 2001). Community-based ecotourism (CBE) may be a possible 
solution and can, if introduced and maintained correctly, achieve this balance by 
benefiting both local people and wildlife. In order to analyze the potential of CBE, it is 
important to first explore its evolution from mass tourism and the current state of global 
biodiversity. 
Declining Biodiversity - Ecosystems across the globe are in decline and, 
subsequently, wildlife diversity and wildlife population densities are decreasing in many 
areas (Lewis et al. 1990, Brechin 2001). Despite considerable gains in political support, 
policy implementation and financial backing, the world's diversity continues to decline. 
The number of threatened species expanded from 10,533 in 1996 to 16,306 in 2007 
(IUCN REDLIST) and is evidence of our "biodiversity crisis" (Brechin 2001). 
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The initial assault on Africa's wildlife began with European colonization. In the 
name of imperial power, people and nature were subjected to control and conquest, 
dividing Africans from their environment. This endeavor has fundamentally shaped the 
current conservation ethic in Africa (Shakley 1996). Imperial rule ended in the third 
quarter of the 20th century and the decolonization process began. African countries have 
since struggled to maintain peace and food security and to find a path towards sustainable 
growth. The rift between the peoples of Africa and their natural world is continuing to 
plague these efforts, forcing Africans to look beyond their own borders for assistance. 
Tourism could play an important role in their quest to join the developed world (Watkin 
2003). 
THE EVOLUTION OF COMMUNITY-BASED ECOTOURISM 
The World Tourism Organization estimates that global receipts from international 
tourism reached 733 billion USD in 2006, corresponding with 846 million tourist arrivals 
and a 5.4% increase from 2005 (WTO 2007). Within the service sector, tourism 
represents 30% of the world's exports of services and over 70% in developing countries 
(WTO 2003). 
The initial boom in tourism occurred back in the 1960s, when the US and other 
western nations experienced an increase in middle-class affluence, accompanied by the 
development of the jumbo jet and a significant decrease in the price of air travel 
(Shackley 1996). Travel no longer required an exceptionally large pocketbook and mass 
tourism was born. Obviously, the consequences of large numbers of tourists invading an 
area at once and leaving just as quickly were not all positive. Changing contemporary 
attitudes among the public and growth and diversification within the industry stimulated 
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the search for sustainable solutions to the ever-increasing issues of mass-tourism 
(Shackley 1996). 
Wildlife Tourism- The industry began to focus on a new sector, wildlife tourism. 
After WWII, wildlife viewing in national and state parks began to increase (Sinha 2001). 
Factors such as ease of transport, improved infrastructure and increased political stability 
led the expansion of wildlife tourism onto the international stage. In addition, increased 
"green awareness", extensive destination advertising and a surge in wildlife films created 
popular interest in the pristine, remote and fragile habitats of places like Kenya, South 
Africa, Costa Rica, Australia and Antarctica (Shackley 1996). 
The Cooperative Research Center for Sustainable Tourism (CRCST) defines 
wildlife tourism as "tourism that involves encounters with non-domesticated animals 
either in their natural environments or in captivity" (Higginbottom et al. 2001). As 
expected, this definition allows for a wide range of interpretations. Wildlife tourism has 
many forms, including wildlife-dependent, which is reliant on the presence of wild 
species, and wildlife-independent, wherein sightings of wild species are opportunistic 
rather than intentional (Sinha 2001). Wildlife tourism exists in both non-consumptive and 
consumptive forms. 
Consumptive wildlife tourism involves the killing or trapping of target species in 
the form of recreational or trophy hunting of big game, waterfowl or fish (Sinha 2001). 
The hunting of wildlife trophies is one of the largest generators of income for both 
governments and communities in sub-Saharan Africa. In contrast; participants in non-
consumptive wildlife tourism are not interested in sport hunting, potential wildlife 
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sightings, photographic opportunities or interaction with wildlife in the destination area 
motivate them instead (Sinha 2001). 
Regardless of the type or form, wildlife tourism is a controversial issue (Shackley 
1996, Isaacs 2000, Sinha 2001, Rodger et al. 2004). Impacts are in four major areas: 
exploitation, disturbance, habitat modification, and pollution; and the seriousness of 
negative impacts can range from mild disturbances of individual animals to local or even 
global extinction (Rodger et al. 2004). Ecotourism is a more environmentally conscious 
form of wildlife tourism, which attempts to limit some of these negative impacts. 
Ecotourism- Ecotourism expands on the concepts of non-consumptive wildlife 
tourism. The International Ecotourism Society defines ecotourism as "responsible travel 
to natural areas that conserves the environment and sustains the well being of local 
people" (Watkin 2003), placing special emphasis on minimal human impact on native 
ecosystems and cultures (Isaacs 2000). Ecotourism activities include hiking, camping, 
canoeing, wildlife observation, photography, and other means of recreation excluding the 
taking of wildlife. The industry is booming. In fact, the UN declared 2002 the 
"International Year of Ecotourism" citing, 
the need for international cooperation in promoting tourism within the framework 
of sustainable development ...while protecting and enhancing opportunities for 
the future, managing resources to fulfill economic, social and aesthetic needs, and 
maintaining cultural integrity, essential ecological processes, biological diversity 
and life-support systems (Resolution 1998/40). 
According to its advocates, ecotourism is a means to meet the growing demand 
for local development while supporting conservation efforts. However, the ecotourism 
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industry has struggled with issues and challenges related to economic and ecological 
sustainability (Isaacs 2000, Sinha 2001, and Watkin 2003). There is a growing gap 
between the espoused potential of this industry and its reality (Ross 1999). In particular, 
ecotourism has often failed to generate significant benefits for local communities (Watkin 
2003). 
Community-Based Ecotourism- Community-based ecotourism is one form of 
community-based conservation (CBC) that promotes species conservation and 
sustainable economic growth. According to Honey (1999), CBE should include seven 
key aspects: 1- Respect local culture, 2- Involve travel to natural areas, 3- Minimize 
impact, 4- Build environmental awareness, 5- Provide direct financial benefits for 
conservation, 6- Provide financial benefits and empowerment for local people and 7-
Support human rights and democratic movements. As defined by Forgie et al. (2001), 
CBC efforts involve bottom-up (or grass-roots) activities that bring individuals and 
organizations together to work towards achieving desired environmental goals. 
Benefits- CBE allows local people to have more control over ecotourism projects 
in their area and receive most, if not all of the benefits (Ngece 2002). The potential for 
CBE to have a positive impact on both ecosystem conservation and local communities 
has made it the topic of much research and scientific discourse (Sirakaya et al. 1999). 
Research has shown that rural communities, more than any other group, will 
participate in activities to protect and improve the environment once they obtain 
increased access to the profits accrued because of such activities (Ngece 2002). Africa's 
solutions to wildlife conservation must entail greater involvement from the communities 
8 
who live near wildlife resources to both manage and profit from sustainable development 
of these areas (Lewis et al. 1990). This is a key factor in the success of CBE initiatives 
CBE has generated positive results in some documented areas of implementation. 
The Toledo Ecotourism Association in Belize constructed guesthouses in Mayan 
communities, which provided them with monies for healthcare and education (Ngece 
2002). The village of Bantu Puith in Malaysia, with support from the World Wildlife 
Fund (WWF), created the MESCOT ecotourism project offering boat services and villa 
handicrafts to tourists, which led to a forest rehabilitation program (Ngece 2002). 
Negative Impact- CBE is not without potential costs. The popularity of eco-travel 
increases the incentive to preserve wildlife but can also increase the occurrence of 
negative impacts, including damage to the ecosystem itself and habitat deterioration due 
to conversion to tourism facilities (Isaacs 2000). Many conservationists believe 
ecotourism can introduce increased risk to the ecosystem, cause a decline in wildlife 
populations and change wildlife behavior (Sinha 2001). There is also potential for the 
misrepresentation and degradation of local culture (Watkin 2003). 
One of the most problematic areas involves distribution of profits. Although the 
design of CBE is community-based, often the revenue generated for conservation 
initiatives or community development never reaches the intended parties and is instead 
lost to overseas individuals and organizations (Shackley 1996). 
WILL IT WORK? IT'S ALL IN THE PLANNING 
It is important to plan properly for CBE to be successful. Not every region may be 
able to sustain an ecotourism program. A set of guidelines are necessary to inform all 
interested parties as to the project's potential and sustainability (Okello 2005).The 
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communities' current attitudes toward tourism and conservation, as well as how the 
communities interact with wildlife are factors that could impede or encourage such an 
initiative (Lewis et al. 1990). Once an ecotourism site is established, study and analysis 
remain important in order to judge its success and make proper management decisions 
(Sinha 2001). CBE involves many partners, from community landowners and private 
individuals to business communities, donors and governmental organizations (Watkin 
2003). 
It is therefore important to understand a region's history, demographics, politics 
and potential conservation issues before implementing a CBE initiative. Research shows 
that for any form of community-based conservation to be successful, all stakeholders 
must be conservation-oriented and have developed a sound working relationship 
(Macharia 2001). 
SPECIFIC ISSUES AFFECTING WILDLIFE CONSERVATION IN KENYA 
Kenya has rich and varied wildlife resources (Emerton 1998). The extraordinarily 
diverse landscapes are home to abundant wildlife that makes this East African country an 
important place for wildlife research and conservation (Wildlife Conservation Society 
2006). The abundance and diversity of Kenya's wildlife is on the decline; nearly half of 
the mammalian fauna have been lost since 1970 (Norton-Griffiths 2004). 
Many of Kenya's natural resources are managed by private enterprises or the 
central government without regard for benefits to the community; as a result, locals feel 
they cannot benefit in any way from the environment that surrounds them (Ngece 2002). 
CBE offers a way to stem environmental degradation in Kenya, while promoting 
sustainable development (Ngece 2002). 
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Growing Population- Kenya has a large, rapidly growing human population, 
estimated at 33,829,590 in 2005 with a 2.56% growth rate (CIA Factbook 2006). This 
phenomenon is threatening the very root of Kenya's major foreign exchange earner, 
tourism. In 1996, over one million visitor days were spent in Kenya's national parks and 
tourism overall accounts for 5% of Kenya's GDP (Emerton 1998). 
Human Wildlife Conflict- Kenya is a developing nation with poor food security 
and low economic growth. As the population increases, people are settling in areas once 
reserved for wildlife, and human-wildlife conflict has become common (Born Free 
Foundation 2004). 
The majority of conflicts arise through crop damage, competition for space 
(pastoral or agricultural), loss of domesticated animals from predation, the blocking of 
migration routes and in some cases, injury or death as a result of wildlife encounters 
(Obunde et al. 2005). These conflicts, coupled with low compensation from the 
government for such losses have created an environment of negative community attitudes 
toward wildlife. 
The policies of compensation for loss due to wildlife have failed in many ways. 
Often the government refuses to honor the pledged compensation. If the government does 
compensate individuals for crop damage or human loss, the monies (KSH 30,000, about 
$400.00 US) do not even cover funeral costs (Obunde et al. 2005). 
Economic loss due to crop damage alone has been documented at 35-45% of a 
year's yield (Norton-Griffiths 2004), combined with high costs associated with 
competition for pasture and livestock kills, the total damage to the Kenyan economy is 
likely in the hundreds of millions of dollars, though this is not precisely estimated in the 
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literature. The individual financial burden of living near wildlife is staggering, and has 
led to disastrous consequences for wildlife in Kenya. 
Poaching and Bushmeat- Kenya's wildlife is in decline in part due to poaching 
of commercially valuable species (Emerton 1998). In many areas in Kenya, wananchi 
(common people) are either pastoralists or subsistence farmers, and those with jobs in 
such sectors as the cut flower industry make less than $1 US per day. As a result, 
poaching in the form of snaring, an indiscriminate method, which maximizes profits but 
often results in prolonged animal suffering, is commonplace (Born Free Foundation 
2004). 
Increased poaching effort has reportedly led to an increase in bushmeat in 
Kenya's markets and butcheries. In Africa, wild land is referred to as 'the bush,' thus 
wildlife and meat derived from it is 'bushmeat', in contrast to domesticated meat that is 
farmed or ranched (Bushmeat Crisis Task Force 2005). Bushmeat is legal in some 
African countries but is illegal in Kenya and obtained mainly by the use of snares (Born 
Free Foundation 2004). 
COMMUNITY-BASED ECOTOURISM IN KENYA 
The costs associated with living near wildlife must be in balance with the benefits 
tourism brings to the area, or the community will not cooperate with conservation efforts 
(Lewis et al. 1990). Congruence between tourism and local people has been an obstacle 
in most of East Africa (Ngece 2002). However, in the last decade numerous innovations 
have occurred in Kenya in attempts to finance wildlife conservation (Emerton 1998). 
Management changes have led to new restrictions on the numbers of tourists allowed into 
Kenya's most popular reserves (Shackley 1996) in order to maintain their integrity. 
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Organizations like the African Conservation Center (ACC), East African Wildlife Society 
(EAWLS) and others are studying the possibilities of CBE, and focusing on sustainable 
conservation programs with profits paid to the local communities. This statement made 
by ACC illustrates the realization of such groups: 
"(Kenya) has not fully exploited the (ecotourism) sector. Involving communities 
that live with wildlife in the operations of the sector presents an excellent 
opportunity to empower such groups economically through nature-based 
enterprise development." 
In some cases, CBE appears to be meeting its goals. In 1996, the II Ngwesi Group 
Ranch, in the Laikipia District, established new management regulations and adopted the 
strategy of wildlife conservation for tourism as an additional source of income for group 
members (Watkin 2003). The ranch now generates KSH (Kenyan shilling) 3 million per 
year, with one-third paid to employees, one-third covering ecotourism operating expenses 
and one-third used for community development and capacity-building projects (Watkin 
2003). Another example of such initiatives is a proposed group ranch near Amboseli, 
Kenya. Before establishing the ranch as a Maasai Community Conservation Area, a study 
was completed by the School for Field Studies Center for Wildlife Management to 
determine the tourism marketing potential and its economic viability (Okello 2005). This 
is just the sort of preplanning that is vital to CBE. 
Taita-Taveta- The Taita Taveta district of southeastern Kenya includes Kenya's 
largest national park system, East and West Tsavo National Parks. Flat savannah and the 
presence of the trailing edge of the Eastern Arc Mountains, The Taita Hills, dominate the 
Tsavo region. 
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Droughts frequently occur in this region (Braveman 1998), thus the people have 
tended to settle around the Hills and use them as water catchments. This endangers the 
endemic mountain cloud forests and their accompanying biodiversity. 
The Eastern Arc Mountains are one of 25 international biodiversity 'hotspots' 
recognized by Conservation International (CI Hotspots. 2004). The mountains have high 
species richness, and compared with other hotspots, have the highest concentration of 
endemic species and among the highest amount of habitat degradation and loss (EAWLS 
Kasigau Management Plan). As part of the Eastern Arc Mountains, the Taita Hills allow 
for added biodiversity in the region. 
The African Wildlife Foundation advocates community-based ecotourism as a 
possible tool for sustainable local development in the Taita-Taveta district (Himberg 
2004). The Ecotourism Society of Kenya touts the region as the "next rung in the ladder 
of ecotourism development" due to its many group ranches and location between the 
Tsavo National Parks. Currently there are about 20 ranches and conservancies dealing 
with some form of ecotourism (Maina 2004). The district makes for excellent wildlife 
viewing with an abundance of large game, dominated by the charismatic elephant (Maina 
2004). 
Kasigau- An evergreen cloud forest tops Mount Kasigau, the most northeast peak 
in the Eastern Arc Mountains chain (EAWLS 2003). Kasigau forest has a unique 
biodiversity and houses many endemic, rare or vulnerable species including the legless 
lizard (Acontias percivali) and globally threatened Taita White-Eye bird (Zosterops 
poliogaster silvanus). Kasigau houses an abundance of amphibians, reptiles and 
especially birds, with a density of 25.9 birds per hectare (EAWLS 2003). 
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Five forest adjacent and two outlying villages surround Mount Kasigau, with a 
total population of approximately 4,281. The Taita people comprise over 95% of the 
community, and the Kamba form a 5% minority. 
The East African Wildlife Society conducted a study of the Kasigau area in 2003, 
and described potential threats to the effectiveness of CBE in the area. Among these are 
high amounts of human-wildlife conflict in the region, which have led to a negative view 
of wildlife in the community. In addition, habitat degradation from agriculture and 
ranching, as well as low capacity among the local community in wildlife management 
and poor leadership skills, could hinder efforts (EAWLS 2003). These potential problems 
must be addressed in order for any community-based conservation projects to be 
successful. 
OUR PROJECT 
It is against this backdrop of the evolving industry of community-based 
ecotourism, coupled with the unique biodiversity of the Kasigau region within the 
human-wildlife construct that we have begun our work. Our international team includes 
a multi-disciplinary group of faculty and students from Western Kentucky University 
(WKU) and the University of Nairobi (UoN), as well as the East African NGO African 
Network for Animal Welfare (ANAW) and the Kenyan Wildlife Service (KWS), and 
includes participants from the fields of biology, ecology, conservation, molecular 
genetics, business, sociology, and journalism. 
We have established a permanent field site on the community-owned Maungu 
Ranch, near the village of Rukanga in the Kasigau area. For purposes of research, we 
have access to the entire ranch, to Tsavo National Park, and to the communities near the 
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ranch. This project began in June 2005 and will continue through the development of 
ecotourism by the area ranches. Additionally, WKU and UoN will utilize this site 
indefinitely for wildlife-related research and educational activities. 
Our project will assess the potential for and success of community-based 
ecotourism in the Kasigau region. We will determine if a sustainable, ecologically sound 
wildlife- and ecotourism-based economic model would work on the community-owned 
Maungu Ranch, with the goals of reducing poaching, increasing a sense of 
enfranchisement in surrounding communities and producing a model economic system 
for other rural communities in Kenya. 
OUR APPROACH 
There is little information available concerning means for assessing the potential 
for a site to meet the goals of ecotourism (Ross 1999). There are three areas that must be 
analyzed in order to meet our project's goals in the Kasigau area; 1- bushmeat utilization, 
2- the community's perceptions of wildlife, tourism and conservation and 3- the ecology 
of the area, specifically that of Maungu ranch. This allows for three separate 
investigations and subsequent hypotheses. 
Bushmeat Analysis- The Born Free Foundation published a study in 2004 of 
bushmeat abundance in Kenya, finding that 44% of meat products sold in Kenyan 
markets and butcheries were actually bushmeat. The quantity of bushmeat sold in an area 
is an indicator of human/wildlife conflict. We collected samples of meat from the 
Kasigau region and identified them to species through molecular analysis. I believed our 
results would be in congruence with those of the Born Free Foundation's study. 
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Community Surveys- We developed a survey instrument to investigate the 
attitudes of the community. It included sections concerning wildlife, bushmeat, 
ecotourism and "family and work life" designed to elicit demographic and economic data 
as well as data concerning how the community interacts with its wildlife and the attitudes 
of individuals toward establishment of ecotourism in the region. I expected the 
respondent's answers concerning bushmeat utilization to correspond with the proportion 
found through our molecular analysis. I also expected to find significant difference 
among the responses of the six villages in the Kasigau region. 
Ecology of Maungu Ranch- Anecdotal wildlife sightings as well as transect 
methods, tracks, fecal samples and distance sampling (a widely used group of methods 
for estimating the population size or density of wildlife populations) were utilized to 
assess use of the ranch by wildlife (Buckland et al. 1993). Analysis of these data has 
allowed us to begin to determine wildlife abundance and diversity on the ranch, as well as 
high-density areas and migration patterns. We will provide the results of these analyses to 
the managers of Maungu Ranch. 
Results- These efforts provide baseline data necessary to make comparisons in 
future years as ecotourism grows, to assess its success. The results include: 1- the 
frequency of bushmeat prevalence in butcheries and meat markets in the area, based on 
DNA analysis, 2- an assessment of the community's relationship with wildlife and with 
tourists based upon analysis of the community surveys and 3- an ecological picture of the 
area through study of wildlife diversity and abundance via anecdotal sightings, area 
estimates and distance sampling. 
CHAPTER 1: 
HUMAN-WILDLIFE CONFLICT AND THE BUSHMEAT CRISIS: 
ASSESSING BUSHMEAT PREVALENCE IN THE TSAVO AREA 
ABSTRACT 
The diversity and abundance of Kenya's wildlife is world-renowned. However, a 
growing human population and decreased food security has led to an increase in human-
wildlife conflict, and poaching in the form of snaring has become common. In the past, 
rural Kenyans pursued snaring for subsistence. Recently, some have proposed that 
snaring has become a commercial enterprise wherein snared game, or bushmeat, is sold 
illegally through butcheries to the public. In 2002, the Born Free Foundation sponsored a 
study in which meat samples collected from urban butcheries in and around Nairobi were 
used to test for presence of bushmeat in the commercial meat market. Their results, based 
on immunodiffusion methods, showed that up to 44% of meat being sold was actually 
bushmeat or a mix of bushmeat and domesticated meat. In this study we set out to 
recreate the Born Free Foundations' analysis using DNA sequencing methods to identify 
meat samples to species. We collected samples from butcheries near Tsavo National Park 
and have found no bushmeat, though some types of domestic meat were mislabeled. We 
believe commercialization of the bushmeat trade has not occurred through butcheries in 
the Tsavo region, but that bushmeat is utilized for subsistence purposes only or for 
informal trade. The prevalence of bushmeat utilization could impede on community-
based conservation initiatives in the region. 
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INTRODUCTION 
Transected by the Rift Valley, Kenya straddles the equator from the Indian Ocean 
to Lake Victoria. The extraordinarily diverse landscapes of Kenya are home to abundant 
wildlife that makes this East African country an important place for wildlife research and 
conservation (Wildlife Conservation Society 2006). Kenya also has a large, rapidly 
growing human population, estimated at 33,829,590 in 2005 with a 2.56% annual growth 
rate (CIA Factbook 2006). 
The growing human population and subsequent decrease in food security have led 
to an increase in human-wildlife conflict. Wildlife densities are in decline, partially due 
to poaching of commercially valuable species (Emerton 1998). This phenomenon is 
threatening the very root of one of Kenya's major foreign exchange sources, the service 
sector, which accounts for 54% of Kenya's GDP, dominated by the tourism industry 
(WTO Press Release 2000). The increase in poaching has also reportedly led to a rise in 
bushmeat prevalence in Kenya's markets and butcheries. 
In Africa, wild land is 'the bush,' thus wildlife and meat derived from it is 
'bushmeat' , in contrast to domesticated meat that is farmed or ranched (Bushmeat Crisis 
Task Force 2005). The bushmeat trade has been widely documented in West Africa, but 
traditionally bushmeat utilization in Kenya has been only subsistence-based (Food and 
Agricultural Organization of the UN 2003). However, news agencies like Reuters News 
Service (Booming Bushmeat Trade Hits Kenya Wildlife. 2005) and the BBC (Bushmeat 
trade thriving in Kenya. 2004.), and conservation organizations including Born Free 
(Eating the Unknown. 2004)) and TRAFFIC (Food for Thought) have reported that 
snaring has become a commercial enterprise wherein snared game or bushmeat illegally 
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sold through butcheries to the public. Analysis of the abundance of bushmeat prevalence 
in a region can provide valuable information regarding the potential for and the success 
of community-based ecotourism (CBE) initiatives. 
Community-based ecotourism (CBE), a form of tourism that promotes species 
conservation and sustainable economic growth, could be affected by the prevalence of 
bushmeat in areas of implementation. Advocates consider CBE as a means to meet the 
demand for local development while supporting conservation efforts. CBE allows local 
people to have more control over ecotourism projects in their area and receive most, if 
not all of the benefits (Ngece 2002). However, not every region may be able to sustain 
this type of ecotourism program. The communities' current attitudes toward tourism and 
conservation as well, as how the communities interact with wildlife are factors that could 
impede or encourage such an initiative (Lewis et al. 1990). 
The frequency of bushmeat sold in butcheries may serve as an indicator of the 
degree of human-wildlife conflict in the area, provides insight into the community's 
perception of wildlife and conservation, and provides a baseline to compare future 
measurements of bushmeat abundance. Changes in bushmeat utilization rates can then 
serve as a measure of the success of community-based ecotourism leading to wildlife 
conservation. 
The Born Free Study- In 2002, the Born Free Foundation sponsored a study, 
Eating the Unknown (2004). They collected 202 meat samples from urban butcheries in 
and around Nairobi and analyzed them for presence of bushmeat in the commercial meat 
market. Their results, based on immunodiffusion methods, showed that up to 44% of 
meat sold was actually bushmeat or a mix of bushmeat and domesticated meat. However, 
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their method, immunodiffusion, allows for a high rate of cross-reactivity (Kimwele pers. 
comm.), is inadequately sensitive (Kaufman et al. 1973) and afforded no species-level 
identification of the meat found to be bushmeat. 
Our Study- Dr. Charles Kimwele, a researcher and professor at the University of 
Nairobi, Kenya, developed and tested the protocol used in our analysis (pers. comm.) 
Kimwele sequenced the cytochrome b region of mitochondrial DNA with the IMP 492 
primer, for various species. They were eland (Tragelaphus oryx), Grant's gazelle 
(Gazella granti), Maasai giraffe (Giraffa camelopardalis), warthog (Phacochoerus 
africanus), plains zebra (Equus burchelli), buffalo (Syncerus cajfer), dik-dik (Madoqua 
guentheri), Thomson's gazelle (Gazella thomsonii), waterbuck (Kobus ellipsiprymnus) 
and impala (Aepyceros melampus). The primer allowed for successful sequencing of all 
samples to species, except Thompson's gazelle (Gazella thomsonii) and plains zebra 
(Equus burchelli) which were identified to genus (Kimwele pers. comm.). Kimwele 
(pers. comm.) then entered all of the above sequences into the National Center for 
Biotechnology Information (NCBI) genebank to create a valid database to afford species-
level identification of unknown meat samples 
In this study, we applied sequencing analysis, developed by Kimwele 
(unpublished data) to ascertain bushmeat prevalence in the Tsavo region and provide 
species-level identification of the meat sampled. We expected to find bushmeat in the 
Tsavo area butcheries and meat markets in the same proportion as found by the Born Free 
Foundation (2004). 
METHODS 
Sample Collection- A team comprising students and faculty from Western 
Kentucky University and the University of Nairobi purchased meat samples from 
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butcheries and meat markets at various times throughout the day, during the week of July 
12th - July 19,h, 2006. The sampling area included 14 towns along Mombasa Road in the 
Tsavo region (Figure 1 and 2). Kenyans made all of the purchases to preclude a bias on 
behalf of the butcher, who might be reluctant to pass off bushmeat to non-Kenyans. Team 
members purchased the smallest amount available from each butchery, usually 0.25kg, 
and whenever possible, purchased meat labeled as goat and beef (and in one case pork) 
from the same shop. We purchased 94 meat samples from 69 different butcheries and 
recorded the sample number, date, time, town, name of shop, quantity purchased, price 
and putative meat species for each shop as well as the butcheries' GPS coordinates 
(UTMs in zone 37) (Appendix I). At our field site, we cut approximately lcc of the 
sample (Figure 3), labeled, and stored it in 75% ethanol, at -20°C for transport to WKU's 
Biotechnology Center (Figure 4). 
Figure 1: Locations (red circles) of bushmeat sampling along Mombasa Road 
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Figure 2: Butchery along Mombasa Road; Figure 3: Meat sample; Figure 4: Prepared for transport 
Sequencing Analysis- The cytochrome b gene in mitochondrial DNA was chosen 
for analysis, specifically the 492bp region, due to the high number of well-preserved 
copies in a single cell and because the rate of mutation allows for species-level 
identification (Meyer et al. 1995). We used the DNeasy tissue digestion kit (QIAGEN®) 
for digestion and an impala primer (IMP 492) for PCR with denaturation and annealing 
temperatures of 94°C and 52°C, respectively. We visualized the DNA amplification on a 
1.5% agarose gel with ethidium bromide. The PCR products were then cleaned with the 
Ultraclean DNA cleanup kit (MOBIO®) and an ABI 3130® was used for sequencing. 
We cut the forward and reverse sequences with the Contig Express® editing 
program. Alignment was done both by eye and with AlignX® software, part of the 
VectorNTI® suite. The aligned sequenced was then cut and pasted into the National 
Center for Biotechnology Information (NCBI) genbank. Using a basic local Alignment 
search tool (BLAST) the database searches for the species that best matches the query 
sequence (Altschul et al. 1990). In cases where multiple species matched the sequence 
with equal probability (equal bit-scores and e-values), the species most likely to exist in 
Kenya was used for identification. To ensure the validity of our analysis we ran six 
positive controls with known impala meat, and blasted the sequence in genbank. For each 
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control the identification was impala (Aepyceros melampus). To compare our results with 
those in Eating the Unknown (2004), we ran a binomial test in Microsoft Excel® 
RESULTS 
Of the 87 samples sequenced, we did not identify any to be bushmeat (Table 1; 
Appendix II, Appendix III). Therefore, we did not find bushmeat prevalence in the same 
proportion as in the Born Free Study, our results were significantly different 
(p(0)<0.000005), and did not support our hypothesis. We identified 86% of our samples 
as domestic livestock meat (Figure 5). 
Table 1: Sequencing results 
Sample 
# 
putative 
meat species 
Sequence Results Matched Putative Meat 
Species 
Bit 
Score'1 
e-
value€ 
1 Bos taurus Capra hircus YES 456 2E-125 
2 Capra hircus Capra hircus YES 583 IE-163 
3 Bos taurus Bos taurus YES 753 0 
4 Capra hircus Capra nubiana TO GENUS 573 2E-160 
5 Bos taurus Bos taurus YES 771 0 
6 Bos taurus Bos taurus YES 783 0 
7 Bos taurus Bos taurus YES 515 2E-143 
8 Capra hircus Capra hircus YES 785 0 
9 Capra hircus Capra hircus YES 817 0 
10 Bos taurus Bos taurus YES 910 0 
11 Capra hircus Capra nubiana TO GENUS 549 3E-153 
12 Bos taurus Hemitragus jemlahicus NO 672 0 
13 Capra hircus Capra hircus YES 704 0 
14 Bos taurus Bos taurus YES 894 0 
15 Capra hircus Ovis aries NO 900 0 
16 Capra hircus Capra falconeri TO GENUS 256 8E-66 
17 Capra hircus Capra sibirica* TO GENUS 390 IE-105 
18 Capra hircus Capra hircus* YES 418 7E-114 
19 Capra hircus Capra hircus* YES 654 0 
20 Capra hircus Capra hircus* YES 403 1E-109 
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21 Bos taurus Bos taurus YES 916 0 
22 Capra hircus Bos taurus NO 787 0 
23 Capra hircus Bos taurus NO 844 0 
24 Capra hircus Capra hircus YES 831 0 
25 Capra hircus Capra hircus YES 383 2E-103 
26 Capra hircus Capra nubiana TO GENUS 722 0 
27 Bos taurus Bos taurus YES 440 2E-120 
28 Capra hircus Bos grunniens * NO 79.8 4E-12 
29 Bos taurus Capra hircus NO 728 0 
30 Bos taurus Bos taurus YES 700 0 
31 Capra hircus Capra nubiana TO GENUS 692 0 
32 Bos taurus Bos taurus YES 680 0 
33 Bos taurus Bos taurus YES 783 0 
34 Bos taurus Bos taurus YES 833 0 
35 Capra hircus Capra nubiana TO GENUS 747 0 
36 Bos taurus Bos taurus YES 842 0 
37 Bos taurus Bos taurus YES 842 0 
38 Bos taurus Ovis aries N O 446 2E-22 
39 Capra hircus Bos taurus NO 571 7E-160 
40 Bos taurus Bos taurus YES 617 IE-173 
41 Capra hircus Capra hircus YES 775 0 
42 Bos taurus Bos taurus* YES 590 1E-165 
43 Capra hircus Capra hircus YES 773 0 
44 Bos taurus Bos taurus YES 628 3E-177 
45 Bos taurus Bos taurus YES 577 1E-161 
46 Capra hircus Capra hircus* YES 292 2E-76 
47 Bos taurus Bos taurus YES 579 2E-162 
48 Bos taurus Capra nubiana* TO GENUS 83.8 2E-13 
49 Capra hircus Capra cylindricornis TO GENUS 525 3E-146 
50 Bos taurus Bos taurus YES 827 0 
51 Bos taurus Bos taurus YES 827 0 
52 Capra hircus Bos taurus NO 823 0 
53 Bos taurus Bos taurus YES 858 0 
54 Capra hircus Capra hircus YES 833 0 
55 Bos taurus Bos taurus YES 793 0 
56 Capra hircus Ovis aries NO 813 0 
57 Bos taurus Bos taurus YES 642 0 
58 Capra hircus Capra hircus* YES 292 3E-76 
59 Capra hircus Capra hircus YES 617 IE-173 
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60 Bos taurus Bos taurus YES 95.1 9E-17 
61 Capra hircus Ovis aries NO 545 3E-152 
62 Sus scrufa Sus scrufa YES 793 0 
63 Bos taurus Capra hircus NO 777 0 
64 Capra hircus Bos taurus NO 496 3E-137 
65 Bos taurus Bos taurus* yes 120 2E-24 
66 Bos taurus Bos taurus YES 394 5E-107 
67 Bos taurus Bos taurus YES 468 7E-129 
68 Capra hircus Bos taurus NO 404 5E-110 
69 Capra hircus NO DATA could not sequence ND ND 
70 Capra hircus Capra hircus* YES 324 9E-86 
71 Bos taurus NO DATA could not sequence ND ND 
72 Capra hircus Bos taurus NO 492 3E-136 
73 Bos taurus Bos taurus YES 224 7E+56 
74 Bos taurus Bos taurus NO 481 7E-133 
75 Bos taurus Capra hircus NO 513 IE-142 
76 ND Bos taurus* putative species unknown 313 1E-82 
77 ND NO DATA could not sequence ND ND 
78 ND Bos taurus putative species unknown 529 2E-147 
79 ND Bos taurus* putative species unknown 274 1E-70 
80 Capra hircus NO DATA could not sequence ND ND 
81 Bos taurus Ovis aries* NO 183 2E-43 
82 ND Bos taurus* putative species unknown 163 2E-37 
83 Bos taurus Capra hircus* NO 193 2E-46 
84 Capra hircus NO DATA could not sequence ND ND 
85 Bos taurus NO DATA could not sequence ND ND 
86 ND Bos taurus putative species unknown 502 4E-139 
87 Capra hircus Capra hircus* YES 396 3E+107 
88 Bos taurus Ovis aries NO 684 0 
89 Bos taurus Capra nubiana* NO 81.8 6E-13 
90 Bos taurus Bos taurus* YES 468 6E-129 
91 Capra hircus Bos taurus* NO 82.4 4E-13 
92 Bos taurus Capra falconeri* NO 294 6E-77 
93 Capra hircus Bos taurus NO 529 2E-147 
* Sample sequenced using ONLY the forward or reverse primer without alignment 
€: e value : Expectation value. The number of different alignments expected to occur in 
a database search by chance with scores equivalent to or better the sample. The lower the 
E value, the more significant the score. Absolute zero is represented by 0.00 
P: Bit score: Has been normalized with respect to the scoring system, can be used to 
comDare scores from different searches. 
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Figure 5: Percentage of samples identified as domestic livestock meat 
Most of our samples sequenced as Bos taurus (domestic cow), and one sequenced 
as Bos grunniens (wild yak) (Figure 6). Twenty-two samples were identified as Capra 
hircus (domestic goat) and 10 samples were identified to the Capra genus; seven as 
Capra nubiana (Nubian ibex), one as Capra cylindricomis (East Caucasian tur), one as 
Capra falconeri (markhor) and one as Capra sibirica (Siberian ibex) (Figure 6). 
Six samples were identified as Ovis aries (domestic sheep), one as Sus scrofa 
(domestic pig). One of our samples was identified as Hemitragus jemlahicus (Himalayan 
tahr) or "other" species (meaning not beef, goat, pork, sheep or bushmeat) (Figure 6). 
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Figure 6: Species identification 
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Figure 7: Did the identified meat match the putative species? 
The majority of samples (67%) matched the putative species of the meat 
purchased (Figure 7). Twenty-seven percent of the samples did not match the putative 
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species as labeled. For 6% of our samples, the putative species information was missing 
on the data sheet. 
DISCUSSION 
Our results are did not support our hypothesis; we did not identify any meat 
samples as bushmeat. The six positive controls with impala meat demonstrate that our 
molecular method can identify bushmeat and Kimwele demonstrated this method could 
identify eight other potential bushmeat species successfully (Kimwele pers. comm.). 
Why do our results differ from the Born Free Study? It is possible that the 
results from the Born Free Foundation study are a result of cross-reactivity during the 
immunodiffusion analysis and we believe sequence analysis to be a more reliable 
method. Nevertheless, we also must consider the effects of seasonality on bushmeat 
prevalence in the marketplace. The Born Free study occurred during the wet season in 
Kenya, and we collected samples during the dry season. It is possible that as wildlife 
densities change seasonally due to migration and reproduction, poaching rates may 
change, resulting in more bushmeat in butcheries. There is also potential during the dry 
season for snaring yield to increase as wildlife wander closer to human settlements in 
search of food and water. More research is required to understand the effects of 
seasonality on bushmeat prevalence. 
Our Analysis- The 27% of samples identified as mislabeled could be the result of 
a harmless mistake on the part of the butcher or an error in recording the putative species. 
Sheep, or mutton, is not a preferred meat among Kenyans and the six samples identified 
as Ovis aries could represent an attempt to sell the less desirable fare as more highly 
coveted goat or beef. 
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We believe that we incorrectly identified twelve samples (14%) as non-domestic 
species within the Bos and Capra genera, with many more probable misidentifications in 
the Capra genus than the Bos genus (10 to 1). The natural range of the misidentified 
species makes their presence in Kenya implausible and there is no evidence exists of their 
import to Kenya as livestock or for any other reason. Therefore, we believe these 
misidentifications are a result of our molecular analysis and we are currently attempting 
similar analyses using a bovine primer instead of IMP 494. It is for these same reasons 
that we did not characterize the sample identified as Hemitragus jemlahicus (Himalayan 
tahr) bushmeat. 
Implications- The lack of bushmeat in Tsavo area markets and butcheries, 
according to our study, does not mean that bushmeat consumption is not occurring in the 
region. Snaring is an obvious problem in the area;Youth for Conservation (YFC) (Tsavo 
Desnaring Report 2001) and the David Sheldrick Wildife Trust (Desnaring Reports 2005-
2007) participate in desnaring activities in the region regularly. 
In October, 2007 alone, the Burra Team of the Sheldrick Trust, working on 
community-owned ranches in the Tsavo area, collected 225 snares, which led to the arrest 
of two poachers. They found a dead duiker in a snare as well as the remains of two snared 
dik-dik. In the same month, another team found several carcasses of snared buffalo and 
elephant inside Tsavo West National Park. The Kenyan Wildlife Service (KWS) has 
documented an increase in snaring in both Tsavo West and Tsavo East National Parks 
(KWS Learning Center, display 2005). 
Studies have shown that bushmeat hunting has caused some wildlife populations to 
decline (Wilkie et al. 2000). Other major impacts on wildlife populations are from the 
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injured escapes and wastage that result of snaring (Noss 1998). We believe that there is 
no commercialized bushmeat trade in the Tsavo region, but that bushmeat consumption 
remains for subsistence alone, and is part of only an informal trade. 
Bushmeat consumption has obvious implications for conservation and CBE 
efforts in the region. Not only does it lead to a decrease in overall ecosystem health, but it 
indicates that the communities who live with wildlife do not recognize it as intrinsically 
or economically valuable, other than as a source of food or as a harvestable commodity. 
We believe that there is no commercialized bushmeat trade in the Tsavo region, but that 
bushmeat consumption remains for subsistence alone, and is part of only an informal 
trade. If the bushmeat trade was commercialized in the area the impacts could be much 
worse, and the solution would have to involve both policing and judicial changes to the 
current system. However, if bushmeat use remains largely for personal consumption or 
involves only a house-to-house trade, the solution would involve education, capacity-
building and possibly community-based conservation initiatives. Research shows that if 
rural communities gain access to the dividends earned through projects like CBE 
initiatives, they are more likely than any other group to take action to protect the 
environment (Ngece 2002). 
Future Research- We are currently testing restaurants in Voi (a large town near 
Tsavo National Park) and meat markets and butcheries in Nairobi for presence of 
bushmeat, using similar methods. We also plan to study the informal bushmeat trade in 
Kasigau, an area inside the Tsavo region. Kasigau is dominated by the trailing edge of the 
Eastern Arc Mountains and comprises five montane forest-adjacent and two peripheral 
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villages. Using social-networking analysis, we will track the flow of bushmeat in and 
among the villages. 
These results will serve as a valuable baseline for comparison with future studies. 
As initiatives to improve community development and conserve biodiversity begin in the 
region, the prevalence of bushmeat can be used as an indicator for the success of such 
initiatives. 
CHAPTER 2: 
HUMAN-WILDLIFE CONFLICT AND THE COMMUNITY: ANALYSIS OF 
COMMUNITY ATTITUDES AND BUSHMEAT UTILIZATION USING SOCIAL 
SURVEYS 
ABSTRACT 
African NGOs and wildlife organizations have cited Kasigau, an area in the Taita-
Taveta district of southeast Kenya, rich in wildlife due to its adjacency with the Tsavo 
National Park System, as a potential location for new community-based ecotourism 
(CBE) efforts. A successful CBE project could benefit the impoverished local 
communities, and decrease snaring in the area, which is commonplace on their 
community-owned ranches. 
Implementation of CBE requires knowledge of the attitudes, perspectives and 
current relationship with wildlife of these communities. We conducted surveys of women 
from the five villages surrounding Mt. Kasigau, as well as a peripheral village, with 306 
respondents. We designed the surveys to elicit information on the inhabitants' 
perceptions of tourism, wildlife and conservation as well as the perceived level of human-
wildlife conflict in the area. The surveys reveal a high degree of human-wildlife conflict; 
however, responses also demonstrate the realization that tourism and conservation are 
important for future community development. We evaluated responses within and among 
the six villages. This study explores a strategy that could be implemented in other regions 
and provides baseline data to measure changes in community attitudes and behavior as 
CBE grows in the Kasigau area. 
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INTRODUCTION 
Kenya has rich and varied wildlife resources (Emerton 1998). The extraordinarily 
diverse landscapes are home to abundant wildlife that makes this East African country an 
important place for wildlife research and conservation (Wildlife Conservation Society 
2006). However, many of Kenya's natural resources are managed by private enterprises 
or the central government without regard for benefits to the community; as a result locals 
feel they cannot benefit in any way from the environment that surrounds them (Ngece 
2002). Community-based ecotourism (CBE) allows for local people to have more control 
over ecotourism projects in their area and receive most, if not all of the benefits. It offers 
a way to stem environmental degradation in Kenya, while promoting sustainable 
development (Ngece 2002). 
CBE in the Taita-Taveta District- The African Wildlife Foundation advocates 
for CBE as a possible tool for sustainable local development in the Taita-Taveta district 
of southeast Kenya (Himberg 2004). The Ecotourism Society of Kenya touts the region 
as the "next rung in the ladder of ecotourism development" due to its many group ranches 
and location between the Tsavo National Parks. Currently there are about 20 ranches and 
conservancies dealing with some form of ecotourism in the District, which has excellent 
wildlife viewing with an abundance of large game (Maina 2004). 
The East African Wildlife Society (EAWS) conducted a study in the Kasigau 
location of the Taita-Taveta district in 2003, and detailed potential threats to the 
effectiveness of CBE. Among these are high levels of human-wildlife conflict in the 
region, which have led to a negative view of wildlife in the community (EAWS: Kasigau 
Forest Management Plan 2003). 
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The importance of the community- The costs associated with living near wildlife 
must balance with the benefits tourism brings to the area, or the community will not 
cooperate with conservation efforts (Lewis et al. 1990). However, research has shown 
that if rural communities receive benefits accrued from wildlife tourism, they are more 
likely than any other group to take action to protect the environment (Ngece 2002). 
However, not every region may be able to sustain an ecotourism program and it is 
important to plan properly if CBE is to be successful. The communities' current attitudes 
toward tourism and conservation, as well as how the communities interact with wildlife 
are factors that could impede or encourage such an initiative (Lewis et al. 1990). It is 
therefore important to understand a region's demographics, politics and potential 
conservation issues before implementing a CBE initiative. Research shows that for any 
form of community-based conservation to be successful, all stakeholders must be 
conservation-oriented and have developed a sound working relationship (Macharia 2001). 
Once an ecotourism site is established, study and analysis remain important in order to 
judge its success and make proper management decisions (Sinha 2001). 
Social Surveys- Recent studies have used social surveys to measure community 
attitudes towards conservation initiatives. Walpole et al. (2001) implemented a survey to 
analyze local attitudes towards, and the effects of benefits from, Komodo National Park 
in Indonesia. Warinda et al. (2002) conducted a community survey regarding 
conservation initiatives on Imbirikani Ranch in Kenya. 
It is also possible to use social surveys to measure the amount of "criminal" 
activity in a region, in our case bushmeat utilization. Criminologists believe that "survey 
methodology, as well as research efforts focused on enhancing the validity of self-reports 
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over the years, have yielded greater confidence in the data that are collected in this 
manner" (Mosher et al. 2002). Social scientists have judged social surveys, a type of 
"self-report method", to have impressive reliability measures (Hindelang et al. 1981). 
Our study- We developed a survey instrument to investigate the attitudes of the 
Kasigau community, comprising the six villages of Bungule (BUN), Kiteghe (KIT), 
Kisimenyi (KIS), Makwasinyi (MAK), Rukanga (RUK), Jora (JOR). It included sections 
concerning bushmeat, ecotourism, wildlife and "family/work-life". We designed the 
survey to elicit data about how the community interacts with wildlife and the attitudes of 
individuals toward establishment of ecotourism in the region. 
Hypotheses- There is high amount of snaring in the region (Youth for 
Conservation:Tsavo Desnaring Report 2001, The David Sheldrick Wildife Trust: 
Desnaring Reports 2005-2007, KWS Learning Center, display 2005). Therefore, we 
expected the respondents' answers to demonstrate bushmeat utilization in the region 
(incongruent with the molecular analysis in chapter one). 
There are evident geographic, economic and demographic differences among the 
six villages; the location of the villages in reference to the mountain and community-
owned ranches varies, as does the number and scale of businesses and available village 
census data. Therefore, we expected significant variation on a per-question basis among 
the villages. 
METHODS 
Survey Instrument- Preliminary construction of our survey began in July of 2005 
with two small focus groups in the largest of the six villages, Rukanga. Each focus group 
comprised women from Kasigau as well as a Taita translator. The survey instrument 
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consisted of a series of open-ended questions regarding the lifestyles of the Taita people 
and how they interacted with the environment. The question and answer session was 
recorded and selectively transcribed (Harnish 2006). We utilized the qualitative responses 
in the creation of the quantitative survey instrument. 
Figure 8: Location of Field camp and villages 
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The resulting survey consisted of 66 "YES" or "NO" questions in four categories; 
bushmeat, ecotourism, wildlife and family/work-life. We composed the survey first in 
English (Appendix III) then translated it into Kiswahili (the most commonly spoken 
language in Kenya) (Appendix IV). The initial paragraph included an introduction, 
directions and a privacy statement. 
The bushmeat questions were asked in three ways regarding the respondents' 
relatedness to the perpetrator of bushmeat activities, to better assess the validity 
(accuracy) of our estimates (DeVellis 1991); 1- Does your family poach/use bushmeat? 2-
Do your acquaintances poach/use bushmeat? and 3- Do other villagers poach/use 
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bushmeat? We did not ask directly if they participated in poaching or other bushmeat -
related activities because of the legal ramifications surrounding self-incrimination. We 
also asked questions to better understand the rationale behind such activities; is it 1- to 
protect their crops, 2- for food or 3- to sell. We designed the ecotourism questions to 
understand the amount of tourism currently present in Kasigau, to gauge the 
communities' willingness to participate in increased tourism efforts in the future, and to 
show differences between the respondent's feelings concerning tourism benefits and their 
actualized experience with tourists. 
We designed the wildlife-based questions to elicit information as to the types and 
severity of human wildlife conflict in the area and to determine the community's attitudes 
toward wildlife conservation and fencing. 
We intended the section on family and work life to provide demographic data 
concerning the respondents' marital and familial status and to determine the respondents' 
means and amount of income, and to establish gender roles in the community. 
Conducting the surveys- We conducted the surveys during the first two weeks of 
August 2006. We arranged a schedule with the assistant chief of each village in advance 
and he alerted the women from each village as to the day, time and location of the survey. 
At our request, the assistant chiefs also informed the women of the chance to win prizes 
through a lottery upon completion of the survey. We selected women as the survey 
respondents because experience showed them to be more active in the community and 
more likely to participate than their male counterparts. We conducted the lottery as an 
incentive to increase participation. 
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Survey teams comprised Taita and Kiswahili translators, researchers and a 
community liaison. The women typically gathered 2-3 hours later than the scheduled 
time. Each survey team member introduced her/himself to the group and the community 
liaison read the introduction aloud in Kiswahili and gave additional explanations and 
directions in Taita (Figure 9). As the surveys were distributed some women got into small 
groups while others worked alone (Figure 10). We did not invite nor discourage the 
formation of groups, wanting the respondents to feel as comfortable as possible 
throughout the process. The translators assisted those who required translations, served as 
readers for the illiterate and re-enforced the anonymity of responses (Figure 11). 
Figure 9: Directions read in Makwasinyi Figure 10: Women in Kisimenyi 
Figure 11: Translators working in Kiteghe Figure 12: Lottery prize given in Rukanga 
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As each woman completed the survey, we gave her a raffle ticket. Once the group 
was finished, we drew tickets for prizes, including small stoves and kerosene (Figure 12). 
We labeled each survey with an identification number and coded them by village. 
Analyses of the survey responses- We tabulated each completed survey in 
Microsoft Excel® and totaled the number of "YES" responses to each question for each 
village and across the villages, in total (Appendix V). We also calculated the percentage 
of respondents answering "YES" to each question for each village and across the villages 
(Appendix VI). 
We constructed chi-square contingency analyses for each question, to compare 
the responses among the villages, with 5df and a Bonferroni corrected critical p-value of 
0.001 (Appendix VII). Because this is a pilot study, we also explored results within the 
standard p<0.05 significance level, to look for any patterns in the data. If the chi-square 
result for a question was significant, we then identified the village with the greatest 
difference between the observed number of "YES" response and the expected number, to 
determine the outlying village(s). 
All other statistical analyses were conducted via Systat 12®. The non-parametric 
Kruskal-Wallis one-way analysis of variance and Tukey's HSD pairwise comparison 
tests were done to test the significance of responses regarding relatedness to the 
perpetrator of bushmeat actitivites and the rationale for participation in bushmeat 
activities. A Kruskal-Wallis Mann-Whitney test was conducted concerning the 
differences between the respondents' feelings concerning tourism benefits and their 
actualized experience with tourists, to determine if the difference in responses between 
the two groups was significant. 
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RESULTS 
Survey respondents totaled 306 from the six villages (Table 2). Rukanga required 
two survey sessions due to a wedding scheduled during the first attempt. According to 
our survey, the community utilizes bushmeat (Table 3). We also found that the villages' 
responses to several questions varied significantly (Tables 4;6;8). 
Table 2: Number of respondents from each village & date surveyed 
Village Bungule Kiteghe Kisimenyi Makwasinyi Rukanga Jora 
# of Respondents 53 40 56 41 54 62 
Survey Date 8/5/2006 8/7/2006 8/9/2006 8/10/2006 8/11/06 & 8/18/2006 8/14/2006 
Table 3: Percent of "YES" responses from the villages and average (AVG) 
Village AVG BUN KIT KIS MAK RUK JOR 
Bushmeat Questions 306 N=53 N=40 N=56 N=41 N=54 N=63 
Do villagers sell wild animals for money? 36.6 41.5 32.5 47.3 26.8 40.7 29.0 
Do villagers kill wild animals to protect 
crops? 
46.1 51.0 50.0 47.3 41.0 38.9 51.6 
Do villagers purchase wild animal meat 
for food? 
43.8 55.8 44.7 39.6 45.0 54.7 31.7 
Do acquaintances kill wild animals for 
food? 
33.0 47.2 38.5 32.1 22.0 31.5 28.6 
Do acquaintances sell wild animals for 
money? 
27.5 38.5 33.3 27.8 17.5 22.6 27.4 
Do acquaintances kill wild animals to 
protect crops? 
43.5 45.3 50.0 47.3 47.5 32.1 43.5 
Do acquaintances purchase wild animal 
meat for food ? 
35.6 46.2 35.0 38.2 29.3 41.2 27.0 
Do family members kill wild animals for 
food? 
18.0 21.6 30.0 19.2 10.0 14.8 15.9 
Do family members sell wild animals for 
money? 
11.8 13.2 15.0 7.3 7.5 18.5 9.5 
Do family members kill wild animals to 
protect crops? 
38.9 33.3 48.7 47.3 32.5 35.8 39.7 
Do family members purchase wild animal 
meat for food? 
37.3 43.1 42.5 49.1 26.8 44.2 22.2 
Could you purchase meat from wild 
animals? 
43.5 47.2 45.0 40.0 40.0 50.0 39.7 
Could you purchase meat from wild 
animals to feed family? 
41.2 43.4 40.0 40.0 46.3 42.6 36.5 
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Bushmeat Section- Trends in the data show respondents more likely to implicate 
those furthest removed from themselves in participation in various types of bushmeat 
activities (Figure 13A). The data also show a trend regarding the respondents' rationale 
for participating in bushmeat activities. Respondents answered "YES" the most often 
when asked if others participated in bushmeat activities to protect their crops. 
Respondents answered "YES" fewer times when asked if the need for food was driving 
bushmeat activities, and answered "YES" the fewest number of times when asked if 
others participated in bushmeat activities for profit (Figure 14A). 
Figure 13A and B: Parties implicated in participation in bushmeat activities 
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Figure A: (left) 
Trend in number of YES responses and the respondents' relatedness to the perpetrator 
Figure B: (right) 
Results of Tukey's HSD pairwise comparison between the groups of relatedness 
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Figure 14A and B: Rationale for participation in bushmeat activities 
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Figure A: (left) 
Trend in number of YES responses and the rationale for participating in bushmeat activities 
Figure B: (right) 
Results of Tuckey's HSD pair wise comparison between the groups of rationale 
A Kruskal-Wallis one-way analysis of variance was conducted regarding both 
trends. The number of "YES" responses was significantly affected by degree of 
relatedness ( p=0.001, K-W test statistic= 15.977, 2df) and rationale ( p=0.001, K-W test 
statistic= 14.022, 2df). Tukey's HSD test revealed all pairwise differences among the 
means were significant in both trends, except for villager vs. acquaintance (p=0.081) and 
food vs. profit (p=0.173) (Figures 13B and 14B). 
Table 4: Significant differences among the villages in the bushmeat section 
Significance Qualitative Outlier YES responses 
Do villagers kill wild animals for food? p<0.05 KET more 
MAK fewer 
Do family members purchase wild animal 
meat for food? 
p<0.05 JOR fewer 
4 3 
We expected significant variation on a per question basis among the villages. Two 
questions in the bushmeat section yielded a significantly higher or lower number of 
"YES" response from at least one village when compared with the average (Table 4). 
Ecotourism Section- The questions regarding ecotourism were in two categories; 
1- respondents' feelings or attitudes toward tourism and 2- respondents' actual 
experiences with or benefits from tourism (Table 5). Respondents were significantly 
more positive (more "YES" responses) regarding their perceived benefit of ecotourism 
than their actual experience with tourists. (p=0.014). Two questions in the ecotourism 
section showed significant differences among the villages' responses, again in support of 
the second hypothesis (Table 6). 
Table 5: Attitudes toward and actualized benefits from tourism 
Category Question # of 
"YES" Responses 
% of Respondents 
answering "YES" 
1-
Feelings 
Toward 
Tourism 
Do you like tourists visiting village? 306 100 
Is tourism important to your village? 303 99 
Would village benefit from more tourism? 294 96.1 
Would you like to see more tourists? 301 98.4 
2-
Actualized 
Benefit 
From 
Tourism 
Have you sold hand-made items to tourist? 174 56.9 
Have you cooked for tourists? 63 20.6 
Shared history of village w/ tourist? 124 40.5 
Sold farm products to tourists? 61 19.9 
Respondent received $ from tourists visiting? 171 55.9 
Table 6: Significant differences among the villages in the ecotourism section 
Significance Qualitative Outlier YES responses 
Have you sold hand-made items to tourist? p<0.001 KIS Fewer 
MAK More 
Sold farm products to tourists? p<0.05 JOR Fewer 
Wildlife Section- Responses to the wildlife questions revealed the main source of 
human-wildlife conflict in the Kasigau location as crop destruction, with 94% of 
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respondents replying their crops had been destroyed by wildlife (Figure 15). Although 
90% of respondents believe protecting wildife is important, half also indicated that killing 
wildife in necessary to protect their crops and more than two-thirds of respondents felt a 
fence is necessary to protect crops and residents (Table 7). Six questions in the wildife 
section show significant differences (Table 8) in the number of "YES" responses among 
the villages. 
Figure 15: Types of human/wildlife conflict- Percent responding "YES" 
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Table 7: Protection of wildlife, crops and residents 
Wildlife Questions # of "YES" 
Responses 
% of Respondents 
answering "YES" 
Is protecting wildlife important? 275 90 
Is killing wildlife necessary to protect crops? 153 50 
Is a fence necessary to protect residents? 233 76 
Is a fence necessary to protect crops? 243 79 
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Table 8: Significant differences among the villages in the wildlife section 
Significance Qualitative Outlier YES responses 
Has family member been injured wildlife? p<0.00l KET Fewer 
RUK More 
Have villagers been injured by wildlife? pcO.OOl KET Fewer 
Has home been damaged by wildlife ? pcO.OOl BUN More 
Is killing wildlife necessary to protect crops? p<0.05 JOR More 
Is a fence necessary to protect residents? p<0.05 MAK Fewer 
Is a fence necessary to protect crops? p<0.05 MAK Fewer 
Family/ Work-life- Questions 43-46 illustrate the typical agricultural practices in 
the villages (Figure 16). However, there were too many missing cases to tabulate the 
results from questions 47-66, regarding marriage status, age and number of children, and 
household income. 
Figure 16: Sources of food/income- Percent responding "YES" 
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DISCUSSION 
The results from the bushmeat section contrast with the molecular study of 
bushmeat prevalence in area butcheries from chapter one, but do support our hypothesis 
that, in Kasigau, bushmeat is being utilized by the community. The data also show that 
the community is not homogeneous and that villages differed in their responses to many 
questions, supporting our hypothesis that the villages responses would differ on a per 
question basis. The results of these surveys reveal valuable insights into the abundance of 
bushmeat, perceived and actualized benefits of ecotourism, types and prevalence of 
human-wildlife conflict, feelings toward conservation and wildlife, and the agricultural 
practices of the community. 
Bushmeat- Questions regarding bushmeat prevalence reveal it commonplace in 
the Kasigau area, according to our survey. The responses almost certainly represent the 
absolute minimum amount of bushmeat activities; given that poaching and the bushmeat 
trade is illegal, respondents were most likely downplaying its significance in the 
community. This high amount of bushmeat-based activity will negatively affect any type 
of wildlife-dependent ecotourism-based enterprise (like CBE) in the community and 
therefore threaten the economic development and capacity building such initiatives would 
produce. 
The trend regarding individuals' rationales for participating in bushmeat 
activities, though not significant, is important. If protection of crops is the main reason 
people are poaching, then solutions to decrease poaching and bushmeat consumption 
should focus on better ways to protect the villagers' crops. However, it should be noted 
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that respondents may have been most likely to name protecting crops as the reason for 
poaching because it is the most culturally acceptable. 
Ecotourism- Our results show a lot of support for ecotourism within the Kasigau 
community, with most villagers responding "YES- their village would benefit from 
increased tourism initiatives." Each village has already experienced tourism on some 
scale, according to our survey, but there is a significant difference between actualized 
benefits obtained from tourism and the communities' perceived expectations. This 
difference, though not alarming given the current situation, could become so if 
ecotourism cannot meet the high expectations of the community. All stakeholders, 
including community participants, in a CBE venture must be fully educated as to realistic 
expectations of potential profits and the length of time required to get such initiatives off 
the ground. 
Wildlife- Respondents are clearly experiencing frequent human/wildlife conflict, 
especially destruction of crops. Questions in the wildlife section asked the respondents if 
they had personally experienced various types of human/wildlife conflict, or if they knew 
of a family member or other villager that had been a victim. Multiple "YES" responses 
regarding the same incident within a family or village could be inflating the perceived 
intensity of human/wildlife conflict. Therefore, the best gauge of the conflict is in the 
results of questions inquiring solely about the respondents' own personal experience. 
Although respondents think protecting wildlife is important, they also believe 
killing wildlife is necessary to protect their crops. Again, the importance of crop 
protection to the community trumps any inclinations toward conservation, which could 
impede the success of CBE in the area. 
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Family/Work-life- The emphasis on the protection of crops is clear. According to 
the survey, 97% of respondents grow crops (mostly maize) during the year and maize is a 
staple of the Taita diet. 
The remaining questions regarding marital status, family life and income yielded 
few results. The wording of the questions caused confusion among the respondents. We 
could not take some of their cultural practices (because they were unknown) into account 
when creating the questions. For example, birthdays and ages are not recorded and often 
unknown even to the year. Formerly married women, even if widowed, still consider 
themselves as married. Respondents do not keep track of yearly income, or even 
monthly, and it was impossible for them to calculate accurately. 
Differences among the Villages- These differences show the individual strengths 
and weaknesses of the villages, according to our survey. Makwasinyi is best at selling 
hand-made items to tourists. Jora appears to have decreased amounts of income generated 
from tourists and sells the fewest amount of farm products. Wildlife causes damage to 
more homes in Bungule than the other villages. Wildlife causes more human injuries in 
Rukanga. Villagers in Makwasinyi think a fence is less necessary than the rest of 
villagers. It appears more villagers in Keteghe are participating in bushmeat activities. 
These differences highlighted by the surveys provide stimuli for future analyses. 
As CBE initiatives expand in the area, it will be important for stakeholders to 
understand the differences among the villages in Kasigau. At first glance, these villages 
may appear as one community; however, our results show these villages to have distinct 
strengths and weaknesses. They are separate entities and must be treated as such, to meet 
their needs best through CBE. 
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Issues with the Survey- As this was the first attempt at a large-scale survey within 
the Kasigau location, we developed a rather simple survey instrument. The use of a 
binomial written survey was practical in that the respondents understood their task and 
completed the survey in a timely manner. Use of multiple choice surveys or one on one 
interviews are options for future sociological work in the area and will be easier now that 
participants understand the procedures associated with, and the underlying idea of, a 
social survey. 
Allowing the women to get into small groups to complete the survey worked to 
raise their comfort level and speed the process, but the women definitely spoke with one 
another about their answers and in some cases we witnessed badgering of respondents to 
reply a certain way. Observers such as village elders and assistant chiefs, as well as the 
presence of Kenyan Wildlife Service rangers may have also had a negative impact on the 
level of honest answers (Figure 8). Honesty is always an issue when asking about illegal 
activities; however, as we continue our work in Kasigau, we hope to build trust in the 
community and expect respondents to feel more comfortable answering these types of 
questions in the future. 
Future Study- We plan to study the informal bushmeat trade using social-
networking analysis to track the flow of bushmeat in and among the villages. We are also 
studying innovative and inexpensive ways to protect the villagers' crops, potentially 
leading to a decrease in bushmeat activities. 
We also plan to collect more economic, demographic and geographic data on the 
villages to look for correlations concerning less bushmeat availability, lower 
human/wildlife conflict and higher profits from tourism. We are currently doing a 
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network analysis of the major businesses in each village. As we learn more about the 
differences among these villages, it will be possible to replicate successful systems; like 
crop protection, sale of goods to tourists and prevention of human/wildlife conflict, in 
other villages in Kasigau. 
The results of this survey will serve as a valuable baseline from which to measure 
changes in; community attitudes toward conservation, tourism and wildlife; the level and 
rationale behind bushmeat activities; and the types and severity of other forms of 
human/wildlife conflict. Analysis of changes in these areas can, alert stakeholders of 
potential issues threatening CBE initiatives and gauge the programs' success in meeting 
its goals of increased community development through wildlife conservation. 
CHAPTER 3: 
HUMAN-WILDLIFE CONFLICT AND WILDLIFE ABUNDANCE: 
ASSESSING WILDLIFE DENSITY AND ABUNDANCE ON MAUNGU RANCH 
An integral part of any successful wildlife-based ecotourism initiative is a 
diversity and abundance of wildlife to attract tourists. However, the abundance and 
diversity of Kenya's wildlife is on the decline, with a 36% loss in wildlife populations 
from 1977 to 1997 in the National Parks alone (Western et al. 2006). The decrease in 
wildlife abundance coupled with Kenya's rapidly growing human population (estimated 
at 33,829,590 in 2005 with a 2.56% annual growth rate by the CIA Factbook in 2006) is 
threatening the very root of one of Kenya's major foreign exchange earners, tourism. 
Many of Kenya's natural resources are managed by private enterprises or the 
central government without regard for benefits to the community; as a result locals feel 
they cannot benefit in any way from the environment that surrounds them (Ngece 2002). 
Community-based ecotourism (CBE) offers a way to stem environmental degradation in 
Kenya, while promoting sustainable development (Ngece 2002). 
The Potential of CBE in the Taita-Taveta District- The Taita-Taveta District of 
southeastern Kenya includes Kenya's largest national park system, the East and West 
Tsavo National Parks. Flat savannah and the presence of the trailing edge of the Eastern 
Arc Mountains, The Taita Hills, dominate the Tsavo region. The Eastern Arc Mountains, 
recognized as one of the 25 international biodiversity 'hotspots' by Conservation 
International (CI Hotspots 2004), have high species richness and compared with other 
hotspots, have the highest concentration of endemic species and among the highest 
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amount of habitat degradation and loss (EAWS Kasigau Management Plan). 
The African Wildlife Foundation is an advocate of community-based ecotourism 
as a possible tool for sustainable local development in the Taita-Taveta district (Himberg 
2004). The Ecotourism Society of Kenya touts the region as the "next rung in the ladder 
of ecotourism development" due to its many group ranches and location between the 
Tsavo National Parks. Currently there are about 20 ranches and conservancies dealing 
with some form of ecotourism (Maina 2004). The district makes for excellent wildlife 
viewing with an abundance of large game, dominated by the charismatic elephant (Maina 
2004). 
An evergreen cloud forest tops Mount Kasigau, the most northeast peak in the 
Eastern Arc Mountains chain (EAWLS 2003). Kasigau forest has unique biodiversity and 
houses many endemic rare or vulnerable species, including the legless lizard (Acontias 
percivali) and the globally threatened Taita White-eye (Zosterops poliogaster silvanus). 
Five forest-adjacent and two-out lying villages surround Mount Kasigau, with a 
total population of approximately 4,281. The Taita people comprise more than 95% of 
the community, and the Kamba form a 5% minority. 
Maungu Ranch- Maungu Ranch is a community-owned ranch located near the 
village of Rukanga in the Taita-Taveta District of southeast Kenya. The outline of Mt. 
Kasigau dominates the ranch on the northeast horizon. The ranch comprises 52,000 acres 
of semi-arid savanna and the outline of Mt. Kasigau dominates the landscape on the 
northeast horizon. Shareholders, mostly from the nearby town of Voi, own the ranch and 
currently accrue profits through ranching. The shareholders of Maungu Ranch own some 
of their own cattle; however, wealthy cattle ranchers own most of the cattle on the ranch. 
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Figure 18: Typical habitat on the Ranch 
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They contract with the managers of the ranch to use the land for grazing for the modest 
fee of 30KSH a head ($0.45 USD). Other activities on the ranch include limited maize 
farming, small-scale mining operations, poaching and charcoal burning; the last two of 
which are illegal. Our field camp is located within Maungu ranch, bordering Tsavo NP to 
the southeast (Figures 17, 18 and 19). 
of Tsavo area community-owned ranches 
Figure 19: Maungu Ranch as viewed from hill on the northeast boundary 
Management of the ranch is difficult due to poor infrastructure and the lack of 
transportation. Consequently, the managers have little ability to police the ranch. The 
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overabundance of cattle on the ranch is causing habitat degradation and an increased 
level of grazing in Tsavo National Park on the ranch's southeastern border. It's also 
possible that the livestock are having a negative impact of the wildlife populations of the 
ranch, as noted by Leeuw et al. (2000). 
In an attempt to raise profits in a sustainable way, the Board of Directors of 
Maungu Ranch has entered into a multi-ranch conservation trust with Mugeno Ranch to 
the northwest and Sagalla Ranch to the northeast (Figure 7). They are currently working 
through the process of conversion from a livestock-dependent economic model to a 
wildlife-based ecotourism model. The ranch managers need to have a clear idea of the 
wildlife on their ranch, as well as the number of cattle, estimated to be far higher than 
actual compensation to the ranch stakeholders. 
Our Project- We set out to determine the diversity and abundance of wildlife on 
Maungu Ranch and to provide estimates for the number of cattle. Our results will be 
made available to ranch managers to assist in their conversion to an ecotourism-based 
model on the ranch. Our data will also provide a baseline to determine the effects of the 
transition from ranching to CBE on Maungu wildlife populations. 
METHODS 
We conducted field research from July 16th to August 7th 2007. We used line 
transect methods using radial distances, as described by Buckland et al. (1993), to 
determine the abundance and diversity of ranch wildlife and cattle. In order to maximize 
coverage the ranch, we placed the transects in a systematic way and an equal distance 
apart, across the ranch. We walked fourteen five-kilometer transects, two kilometers 
apart, covering approximately 70km of the ranch, leaving only about a 2km stretch 
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through the middle that was not intersected by a transect (Figure 20). We also did not 
cover the most eastern section of the ranch due to the presence of homes, small maize 
fields and the ranch offices. 
We walked one pair of transects each day. We began our study on the southeast 
side of the ranch. We parked on the access road along the ranch boundary, and walked; 
2km south along the road at 235° to the start of the first transect. We walked 5km at 
about 325° for the first transect, 2km at about 55° to reach the beginning of the second 
transect, and 145° for 5km along the second transect, ending near the vehicle. On the 
northwest side of the ranch, we again parked along the boundary road. This time we 
walked 2km along the road at 55° , turned in and walked the first 5km transect at 145°, 
walked 2km at 235° to start the second transect, and walked the 5km second transect at 
about 325°, ending the transect near the vehicle. 
Each transect team comprised at least two designated observers, for the right and 
left sides; two rangers from the Kenyan Wildlife Service; a navigator; a recorder and a 
bird expert. The Leupold 8x32 RB800C Wind River Laser Rangefinder Binocular® (6.0° 
angle of view with compass) was used to determine angles and distances, iFinder Go® 
GPS units provided UTM coordinates in zone 37, in meters, a compass was used for 
navigation and Motorola Talkabout® radios were used to communicate with the field 
camp. Because some team members varied from day to day, before each outing we 
briefed participants on their objectives, taught to use the equipment, given instructions 
(Appendix VIII) and a data sheet (Appendix IX). 
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Figure 20: Transect diagram 
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line at a slower than normal pace, staying quiet so as not to startle wildlife. At each 
sighting, the distance from the line, angle from the line, common name of the species, 
herd size and waypoint number corresponding with the UTM coordinates were recorded 
(Appendix X). The soil color (red, grey or brown) was determined as well as the 
vegetative type (1: low and brushy, 2: Acacia spp. dominated and 3: Comifera spp. 
Dominated. The GPS coordinates were saved in the units and recorded onto the data 
sheets after the transect work was completed. 
Teams were careful not to double-count the same individuals along a transect, but 
double-counting may have occurred with individuals of some species over the course of 
the study along separate transects. However, this type of double-counting is not a large 
problem for density estimates (Lloyd et al. 2001). 
Empirical evidence including tracks, scat and calls were recorded along transects 
as well as any human activity including charcoal pits, mines, bomas (cattle enclosures) 
and evidence of poachers such as fire pits and camps. 
Density Estimates- At least two sightings of a species on at least two transects 
were required for any density estimate. The density estimates for most species were 
completed using census sampling. Each line transect was transformed into a species-
specific strip transect using the greatest sighting distance of each species as the width. 
The census data from the 14 strip transects were scaled up to a one km" area, and 
averaged. The average density (N) within the strip transects was then scaled up from 
N/km2 to N/210.53km2, the 
area of Maungu Ranch. The transect data and estimate for the 
Abyssinian Scimitarbill are used as an example (Tables 9 and 10). 
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Table 9: Transect data on the Abyssinian Scimitarbill (Rhinopomastus minor) 
Date Transect Distance (m) Bearing (°) Herd # 
1 7 - M - 0 7 3 22 234 2 
3 0 - M - 0 7 10 13 44 1 
31 -Jul-07 11 46 52 2 
3 l-Jul-07 11 29 109 2 
31-Jul-07 12 17 15 2 
Table 10: Conversion of transect data to strip transect (area) data for the 
Abyssinian Scimitarbill (.Rhinopomastus minor) 
AbyScim Transect Length Width Area Scaled to Est imate/KM 2 
km km km" 1km" by multiplier 
0 1 5.0 0.05 0.25 4 0 
0 2 5.0 0.05 0.25 4 0 
2 3 5.0 0.05 0.25 4 8 
0 4 4.3 0.05 0.215 4.651162791 0 
0 5 5.0 0.05 0.25 4 0 
0 6 5.9 0.05 0.295 3.389830508 0 
0 7 5.0 0.05 0.25 4 0 
0 8 4.6 0.05 0.23 4 .347826087 0 
0 9 5.0 0.05 0.25 4 0 
1 10 4.5 0.05 0.225 4 .444444444 4 .444444444 
4 11 4.0 0.05 0.2 5 20 
2 12 5.3 0.05 0.265 3 .773584906 7.547169811 
0 13 5.0 0.05 0.25 4 0 
0 14 5.2 0.05 0.26 3 .846153846 0 
SUM 39.99161426 
A V G N / k n r 2 .856543875 
N/Maungu Ranch 
(210.53km2) 601.3881821 
We recorded some species in high enough numbers to allow for distance sampling 
techniques (Buckland et al. 1993). Distance techniques use the perpendicular distance 
(calculated from the angular distance in this case) of each observation from the transect, 
and the number of individuals observed to estimate a species' density. We used Distance 
5.0 ©software for these calculations. We ran all Distance models in CDS (conventional 
distance sampling) with no constraints on the detection function and with expected 
cluster size determined by the average. We calculated both the strip transect and distance 
estimates for these species, as well as the difference between the two groups of estimates 
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for each species. To determine if the differences between the two density estimates was 
significant, we preformed a Wilcoxon signed rank test. 
Figure 21: Dik-dik latrine Figure 22: Lesser kudu scat 
Scat piles and human activity- The ranch was split into quadrants; the south 
contained transects 1-4, the west contained transects 5-8, the east contained transects 9-12 
and the north contained transects 13 and 14 (Figure 20). Counts were doubled in the 
northern quadrant to provide normalization. The number of identifiable scat piles were 
recorded along each transect and the quadrant with the highest number of each species' 
scat piles was determined to be the quadrant of "most use" (Figure 21 and 22). 
Observations of human activity were also recorded along the transects, and the quadrant 
with the most human use was determined in the same way. 
Density of Cattle- We used four different methods to estimate the number of 
cattle on the ranch. Cattle were recorded along the transects (Figure 23) and density was 
estimated via the strip transect method. We also conducted "cow counts" at the two 
boreholes present on the ranch. We spent about half a day at each borehole, careful not to 
double-count cattle. We multiplied our count by two to adjust for the half day, and then 
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doubled the count again, as about half the cattle drink at the boreholes every day. An 
interview with the herders at one of the boreholes regarding; the number of cattle in each 
herd, how often the cows drink and how many herds use each borehole on any given day, 
lead to the third estimate. Lastly, during our interview we asked the herders how many 
cattle they suspected were on the ranch. 
Figure 23: Cattle on Maungu Ranch 
RESULTS 
Density estimates based on strip transect sampling were calculated for 43 species 
(Nranch), and estimates using distance sampling were calculated for eight species (Nranch) 
(Table 11). According to the Wilcoxon signed rank test the difference between the two 
types of density estimates was not significant (p=0.123). 
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Table 11: Density estimates for Maungu Ranch 
Species Strip Transect Est. Distance Estimates Dif 
Common Name Scientific Name LCL Npanch UCL LCL Nianch UCL 
Abyssinian 
Scimitarbill 
Rhinopomastus minor 223 601 980 
Black-throated Barbet Tricholaema 
melanocephala 
1748 1987 2226 1633 2171 2708 184 
Blue-naped Mousebird Urocolius macrourus 1793 2602 3410 
Chin-Spot Batice Batis molitor 637 972 1308 
Cisticola Cisticola sp 172 643 1113 
D'Arnaud's Barbet Trachyphonus darnaudii 93 411 730 
Eastern Pale Chanting 
Goshawk 
Melierax poliopterus 60 200 339 182 316 450 116 
Eastern Yellow-billed 
Hornbill 
Tockus flavirostris 0 29 301 
Fischer's Starling Spreo fischeri 1986 2840 3695 
Fork-tailed Drongo Dicrurus adsimilis 814 1009 1204 1580 2165 2750 115 
6 
Golden Pipit Tmetothylacus tenellus 0 301 636 
Golden-breasted 
Bunting 
Emberiza flaviventris 
kalaharica 
91 677 1263 
Golden-breasted 
Starling 
Lamprotornis regius 0 78 236 
Grassland Pipit Anthus cinnamomeus 788 1135 1482 
Greyheaded sparrow Passer griseus 82 384 686 
Hildebrandt's Starling Lamprotornis 
hildebrandti 
54 450 847 
Blue-eared Starling Lamprotornis sp. 17 417 818 
Lilac-breasted Roller Coracias caudata 0 351 736 
Long-tailed Fiscal Lanius cabanisi 372 583 794 392 635 877 51 
Northern White-
crowned Shrike 
Eurocephalus rueppellii 1339 2334 3330 
Pink-Breasted Lark Mirafra poecilosterna 164 687 1210 
Red-billed Hornbill Tockus erythrorhynchus 5552 6116 6680 3859 5152 6445 
964 
Red-faced Crombec Sylvietta whytii 10 674 1337 
Ring-necked Dove Streptopelia capicola 167 581 994 
Tiata Fiscal Lanius dorsalis 0 118 340 
von der Decken's 
Hornbill 
Tockus deckeni 467 780 1093 706 1237 1768 457 
White-bellied Bustard Eupodotis senegalensis 0 61 189 
White-bellied Go 
Away Bird 
Corythiaxoides 
leucogaster 
760 1109 1459 1245 1854 2463 745 
White-browed Scrub-
robin 
Cercotrichas leucophtys 376 780 1185 
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White-crested Helmet-
shrike 
Prionops plumatus 1294 2600 3905 
White-headed Buffalo-
Weaver 
Dinemellia dinemelli 486 1094 1701 
Yellow-necked 
Spurfowl 
Pternistes leucoscepus 342 681 1019 
Yellow-spotted 
Petronia 
Petronia pyrgita 0 545 1 100 
MAMMALS 
Burchell's zebra Equus burchellii 0 242 568 
cattle Bos taurus 8015 9552 1108 
8 
common duiker Sylvicapra grimmia 116 380 643 
giraffe Giraffa camelopardalis 0 206 523 
ground squirrel Xerus spp. 202 499 795 
hare Lepus spp. 0 157 350 
impala Aepyeeros melampus 1737 2999 4260 
Kirk's dik-dik Madoqua kirkii 1504 1741 1978 1486 1952 2419 211 
mongoose 0 167 432 
The species list combines all observations from the line transects, other species 
observed while working on the ranch (Figures 24 and 25) and species for which evidence 
other than direct sighting was recorded, such as tracks, scat or calls. Ninety-one species 
of birds were recorded as well as 25 mammalian and 10 reptilian species (Table 12; 13). 
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Figure 24: Bird list from Field station Figure 25: Mammal and reptile list from field station 
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Table 12: Species list of common names- birds 
Abyssinian Scimitarbill Emerald-spotted Wood-dove Red-backed Shrike 
Abyssinian White-eye Fischer's Starling Red-billed Hornbill 
African Firefinch Fork-tailed Drongo Red-eyed Dove 
African Grey-hornbill Golden Pipit Red-faced Crombec 
African Hoopoe Golden-breasted Bunting Red-fronted Tinkerbird 
African Morning Dove Golden-breasted Starling Red-necked Spurfowl 
African Paradise Fly Catcher Grassland Pipit Ring-necked Dove 
African Piped-wagtail Green-winged Pytilia Rufus Sparrow 
Ashy Cisticola Green-wood Hoopoe Slate-colored Boubou 
Banded Parisoma Greyheaded sparrow Somali Golden-breasted Bunting 
Bataleur Eagle Harlequin Quail Speckled Mousebird 
Beautiful Sunbird Hartlaub's Bustard Spotted Thick-knee 
Bee Eater Heughlin's Courser Superb Starling 
Black-Bellied Bustard Massai Ostrich Tiata Fiscal 
Black-faced Sandgrouse Montagu's Harrier Hawk Veroux Eagle-owl 
Black-headed Weaver Mouse-colored Penduline-Tit von der Decken's Hornbill 
Black-shouldered Kite Namaqua Dove Wattled Starling 
Black-throated Barbet Night Jar White-bellied Bustard 
Blue-eared Starling Northern White-crowned Shrike White-bellied Go Away Bird 
Blue-naped Mousebird Nubian Woodpecker White-browed Scrub-robin 
Brubru Peregrine Falcon White-crested Helmet-shrike 
Cardinal Woodpecker Peregrine Falcon Whited-headed Barbet 
Chin-Spot Batice Pink-Breasted Lark White-eyed Slaty Flycatcher 
Cisticola Pringle's Puttback White-headed Buffalo-Weaver 
Common Bulbul Purple Grenadier White-headed Sparrow-weaver 
Common Fiscal Purple Roller White-naped Raven 
Crested-bustard Pygmy Bads Yellow-necked Francolin 
Crowned-plover Pygmy Falcon Yellow-necked Spurfowl 
D'Arnaud's Barbet Red Winged Lark Yellow-spotted Petronia 
Eastern Pale Chanting Goshawk Red-and-yellow Barbet 
Eastern Yellow-billed Hornbill Red-backed Shrike 
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Table 13: Species list of common names- mammals and reptiles 
M A M M A L S REPTILES TRACKS, CALLS & SCAT 
baboon Brook's gecko lion 
black-backed jackal line-marked tree snake hyena 
Burchell's zebra puff adder 
cattle red-necked spitting cobra 
Coke 's hartebeest red-spotted beaked snake 
cheetah slender chameleon 
common duiker speckled green snake 
eland tree gecko 
elephant tree skink 
gerenuk white-throated savanna monitor 
giraffe 
Grant's gazelle 
unidentified ground squirrel 
unidentified hare 
honey badger 
impala 
jackal 
Kirk's dik-dik 
lesser kudu 
mongoose 
ochre bush squirrel 
vervet monkeys 
warthog 
Along the 14 transects, 2,572 piles of scat were identified and counted. It was not 
possible to identify all types of scat to species, for example, it was not possible to discern 
between the White-bellied and Black-bellied Bustard scat. Scat piles from the lesser kudu 
were the most common species found (478 piles) and the lion and fox were the least 
common species found (one pile each). The most abundant and diverse amount of scat 
piles were found in the western quadrant (Table 14). 
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Table 14: Scat counts by species with quadrant of most use 
Transect # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Quadrant 
of 
Most Use 
baboon 1 2 4 1 1 4 1 1 1 east 
bustard 4 3 5 5 5 3 9 6 16 8 13 6 west 
carnivore pile* 2 1 west 
Kirk's dik-dik 43 17 27 20 27 39 34 40 41 55 33 28 25 16 west 
duiker 19 1 4 9 3 1 5 7 north 
elephant 31 8 24 14 14 29 9 26 113 30 44 28 9 24 west 
unidentified fox 1 south 
gerenuk 12 11 12 20 23 13 9 5 15 14 7 14 19 north 
giraffe 1 12 14 8 13 12 5 4 4 16 15 17 19 24 north 
Grant's gazelle 1 0 2 west 
unidentified hare 3 1 6 12 25 9 17 15 9 10 6 18 37 18 north 
Coke 's Hartebeest 2 1 3 10 3 2 5 4 3 1 3 east 
honeybadger 1 2 4 3 2 3 5 2 2 east 
hyena 11 1 13 1 1 1 3 2 3 1 east 
impala 11 19 30 20 16 23 9 8 15 14 21 20 north 
jackal 1 19 7 8 6 west 
lesser kudu 21 19 20 24 22 16 9 3 39 65 70 62 52 56 west 
lion 1 south 
unidentified 
mongoose 
1 4 3 south 
porcupine 1 2 west 
unidentified rodent 10 5 8 13 north 
spurfowl 4 1 1 5 4 7 22 11 25 11 north 
warthog burrow 1 1 1 1 2 east 
unidentified wildcat 1 1 4 east 
Burchell's zebra 4 9 12 14 5 1 12 4 5 5 south 
*Carnivore Pile- a large pile of consisting of scat from lion, hyena and jackal 
Human activities on the ranch included charcoal pits, mining, old and "in-use" 
bomas, poaching and poachers' camps. We recorded evidence of human activity most 
frequently in the northern quadrant (Table 15). 
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Table 15: Observations of human activity along transects 
Transect # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Quadrant of 
Most Use 
charcoal pits 2 9 6 1 1 15 14 north 
mines 1 1 2 north 
old bomas 1 1 s and w 
current boma 1 1 west 
poachers 4 south 
poacher's camp 1 east 
The four methods used to estimate cattle density on the ranch resulted in an 
average estimate of 8,868 cattle, with a standard deviation of 702 (Table 16). The 
estimate via strip transect sampling yielded the highest estimate (9,552) and the method 
based on interviews about the boreholes resulted in the lowest estimate (7,700). 
Table 16: Cattle density estimates 
Method of Cattle Estimation Cattle Density Estimate on Maungu Ranch 
Strip Transect Estimate: Sampling 9,552 
Borehole Estimate: Count 9,220 
Borehole Estimate: Interview 7,700 
Direct Estimate: Interview 9,000 
Average 8,868 (SD=702.3902049) 
DISCUSSION 
Wildlife Density Estimates- The results demonstrate a large and diverse avian 
population on Maungu Ranch, which could make the ranch a destination for bird 
watchers. Bird watching is one of the largest and fastest growing segments of ecotourism 
Sekercioglu 2002). Birders tend to be the most wealthy and highly educated ecotourists, 
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and they are the most willing to pay highly for natural experiences (Sekercioglu 2002). 
Advertising the great diversity and abundance of birds on the ranch could assist the ranch 
managers in their transition to a successful ecotourism destination. From our 
observations, a bird walk or a birding "hide" would allow tourist to observe the avian 
population on the ranch. 
However, ecotourists also like to see mammalian megafauna such as the big five 
(elephant, buffalo, rhino, leopard and lion); however, there was a relatively low number 
of mammals observed on the transects. We found evidence of poaching on the ranch, so it 
is possible that the mammals (poached more often than birds) were hypersensitive to the 
presence of humans on foot. We frequently saw mammals on the ranch as we drove to 
and from our transects, so it is also possible that the mammals are more active in early 
morning and early evening, and that we simply missed them along our transects. 
While driving on the ranch we observed lesser kudu, dik-dik , impala, gerenuk, 
Coke's hartebeest (among others) and several large herds of elephant. The elephant is one 
of the "Big Five" and an extremely charismatic tourist attraction. Their presence on the 
ranch will help bring in tourists' dollars. Game drives would be the best way for potential 
guests to see the elephants and other mammals on the ranch. 
Scat Counts- Several factors bias the scat counts. The same individual did not 
look for or identify each scat pile. Depending on the experience of the observer, some 
piles may have been overlooked or misidentified. In addition, not all types of scat are 
equally visible, or remain identifiable for the same amount of time. Therefore, we could 
not compare the number of piles found from one species with another. 
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The "Quadrant of Most Use" was determined for each species based on the 
number of identified scat piles along the transects. The managers of the ranch can use 
these data to plan tours of the ranch in areas most likely to meet the expectations of the 
tourists, depending on their species of most interest. 
Human Activities- Other than ranching, charcoal pits were the most obvious 
human impact on the ranch. Charcoal burning is illegal in Kenya, but the sale of it is not, 
making the pits common in the bush. Charcoal burning is an unsightly, destructive 
activity that tourists will not appreciate. The most charcoal pits were found in the same 
quadrant where the ranch managers are planning to build a high-end tourist hotel for the 
new conservation trust. This will negatively impact tourists' perceptions of the ranch and 
the managers must address this issue as planning moves forward. 
Cattle Density- Our estimates of cattle density support the thinking of the ranch 
managers. By our average estimate, 6,868 more cattle use the ranch for grazing than the 
2,000 for which the stakeholders are being compensated (Kimwele pers.comm.). The 
shareholders are clearly being cheated out of income, but also this overgrazing is the 
largest threat to a successful CBE initiative on the ranch. The cattle are competing with 
ranch wildlife and may be cause of the low numbers of mammals observed on our 
transects. Any ecotourist would be disappointed to find the ranch over-grazed, over-run 
with cattle and devoid of mammalian megafauna. The ranch managers must quickly 
begin removal of the cattle, as the ecosystem will need time to repair before the ranch 
could draw in large numbers of tourists. According to our research the managers could 
remove as many as 7,000 cattle without decreasing their profit. Then they could gradually 
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transition from a ranching model to focus on the new conservation trust as a means of 
income for the shareholders. 
Future Research- In the future, driving transects would be a more appropriate 
way to measure mammalian megafauna on the ranch. It is possible that the cattle grazing, 
poaching, and the prevalence of other human activities like charcoal burning and mining 
are negatively affecting the abundance and diversity of mammals on Maungu. It would be 
possible to make comparisons with the abundance of mammals in the bordering Tsavo 
West National Park, as KWS polices the park regularly for such illegal activities. 
Our wildlife density estimates can serve as baseline data to measure changes in 
future analyses. As ecotourism grows on the ranch, it will be important to monitor any 
changes in wildlife populations to ensure the higher level of tourism is not negatively 
impacting ranch wildlife. It will also be possible to use this information to gauge the 
success of the new CBE project; as the community receives profits, they should in turn 
take action to help protect the environment of Maungu Ranch, leading to a measurable 
increase in wildlife population density. 
CONCLUSION 
Is there Potential for Successful Community-Based Ecotourism in the Kasigau 
Region of southeastern Kenya? 
Our research and analyses demonstrate many positive indicators for the potential 
of CBE in Kasigau. The bushmeat trade is not a commercial enterprise in the region, the 
communities are enthusiastic about a CBE enterprise and understand the importance of 
protecting wildlife, the managers of Maungu Ranch are forward thinking and have 
already agreed to participate in a conservation trust and Maungu Ranch is home to a 
varied and abundant wildlife population. However, there are several factors that could 
impede the success of CBE in the region and our research has led us to the following 
recommendations. 
#1- The bushmeat trade must not be allowed to transition into a commercial 
market. Our results indicate that bushmeat is not sold in Tsavo-area butcheries or meat 
markets. If the bushmeat trade was commercialized in the area, the impacts could be 
catastrophic for conservation and CBE initiatives. The solution would have to involve 
both policing and judicial changes to the current system. However, if bushmeat use 
remains largely for personal consumption or involves only a house-to-house trade, the 
solution could be reached through education, capacity-building and possibly 
community-based conservation initiatives. 
#2- More information is needed regarding the informal (house-to-house) bushmeat 
trade. Questions from our survey regarding bushmeat prevalence suggest that it is 
commonplace in the Kasigau area. Given that poaching and the bushmeat trade are 
illegal, respondents may have downplayed its significance in the community. This high 
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amount of bushmeat-based activity will negatively affect any type of wildlife-dependent, 
ecotourism-based enterprise (like CBE) in the community and therefore threaten the 
economic development and capacity building such initiatives would produce. 
#3- A better method of crop protection must be implemented in the area, and 
may lead to a decrease in bushmeat prevalence. The trend regarding individuals' 
rationales for participating in bushmeat activities is important for prevention. If the 
protection of crops is the main reason people are poaching, then solutions to decrease 
poaching and bushmeat consumption should focus on better ways to protect the villagers' 
crops. 
#4- The villages within the Kasigau area must be treated, to some degree, as 
separate entities. As CBE initiatives expand in the area, it will be important for 
stakeholders to understand the differences between the villages in Kasigau. At first 
glance these villages may appear as one community; however our results show these 
villages to have distinct strengths and weaknesses. They must be treated as separate 
entities to best meet their needs through CBE. 
#5- Community members must a have realistic goals as to income and capacity-
building the CBE initiative can produce. Each village has already experienced tourism 
to some degree. According to our survey, there is already a gap between actualized 
benefits obtained from tourism and the community's expectations. This difference, 
though not alarming given the current situation, could become so if ecotourism cannot 
meet the high expectations of the community. All stakeholders, including community 
participants, in a CBE venture must be fully educated as to realistic expectations of 
potential profits and the length of time required to get such initiatives off the ground. 
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#6- The Board of Directors and managers of Maungu Ranch must quickly 
transition away from ranching as an economic model. Our estimates of cattle density 
support the thinking of the ranch managers. According to the average of our estimates, 
6,868 more cattle use the ranch for grazing than the 2,000 for which the stakeholders are 
being compensated (Kimwele pers.comm). Not only is the community cheated out of 
income, this overgrazing is the largest threat to a successful CBE initiative on the ranch. 
The ranch managers must quickly begin removal of the cattle, as the ecosystem 
will need time to repair before the ranch could draw in large numbers of tourists. 
According to our research the managers could remove as many as almost 7,000 without 
decreasing their profit. Then, they could gradually transition away from a ranching model 
and focus on the new conservation trust as a means of income for the community 
stakeholders. 
#7- The Board of Directors and managers of Maungu Ranch must decrease the 
amount of illegal human activity on the ranch; including charcoal burning, mining 
and poaching. Other than ranching, charcoal pits were the most obvious human impact 
on the ranch. We assume tourists will not appreciate the unsightly, destructive activity, 
and we found the most charcoal pits in the same area of the ranch managers are planning 
to build a high-end tourist hotel for the new conservation trust. This will negatively 
influence tourists' perceptions of the ranch and the managers must address this issue as 
planning moves forward. 
#8- The Board of Directors and managers of Maungu Ranch should utilize our 
data in attracting birders to the ranch and organizing game drives, walks, etc. for 
tourists. The results demonstrate a large and diverse avian community on Maungu Ranch, 
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which could make the ranch a destination for bird watchers. Advertising the great 
diversity and abundance of birds on the ranch could assist the ranch managers in their 
transition to a successful ecotourism destination. From our observations, it is apparent 
that a bird walk or a birding "hide" would be a good way to attract birders to the ranch. 
We did observe many mammalian species on the ranch as we drove to different 
locations. Most present among them were the elephants and their presence on the ranch in 
will help bring in tourists' dollars. Game drives would be the best way for potential 
guests to see the elephants and other mammals on the ranch as well. 
The managers of the ranch can use the data from our scat counts and density 
estimates to plan tours of ranch in areas most likely to meet the expectations of the 
tourist, depending on what species they are most interested in. Our data can also be used 
in advertising and management decisions as the board and managers make Maungu 
Ranch part of the new conservation trust. 
In Conclusion- Successful community-based ecotourism is difficult to achieve. It 
involves multiple levels of government (including wildlife protection agencies), 
conservation NGOs, profit driven enterprises and the local community. The planning 
necessary to produce an ecologically and economically viable CBE initiative cannot be 
underestimated. Through these analyses we have begun to lay the framework for just 
such an initiative in the Kasigau area. 
We have highlighted the reasons CBE would work in the region, and have 
uncovered some issues that could hinder its potential success. We plan to continue our 
research in the Kasigau area, using scientific study to guide the creation of a sustainable, 
ecologically sound, wildlife- and ecotourism-based economic model on Maungu Ranch. 
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Our data will provide a baseline to measure the success of the venture in 
decreasing poaching and subsequent bushmeat prevalence in the community. The 
implementation of the CBE project should provide direct benefits for conservation, as 
fewer animals are taken from the ecosystem and utilized as bushmeat. The project will 
also provide indirect benefits for conservation, as the community income increases from 
wildlife-based tourism, community members should be more inclined to participate in 
conservation-based activities, as demonstrated in figure 21. Our goal is to produce a 
research-based model that can be implemented in other rural communities in Kenya 
interested in the potential of community-based ecotourism. 
Figure 21: Flow Chart of Measurable Results of CBE 
r SUSTAINABLE COMMUNITY INCOME POSITIVE COMMUNITY ATTITUDES TOWARD WILDLIFE 
COMMUNITY-
BASED 
ECOTOURISM 
DECREASED 
BUSHMEAT 
PREVALENCE 
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Appendix I: Bushmeat sample collection data 
SAMPLE # DATE TIME CITY/ TOWN 
GPS 
COORD 
PUTATIVE 
SPECIES 
QTY 
(kg) 
NAME OF 
SHOP 
KSH COLLECTORS 
1 7/12/2005 1320 Mazeras 0560837, 
9561586 
Bos taurus 0.25 New 
Young 
37 Smith, Itela, 
Mugweru 
2 ND ND ND ND Capra hircus ND ND ND ND 
3 7/12/2005 1320 Mazeras 0560837. 
9561586 
Bos taurus 0.25 New 
Kambu 
40 Smith, Itela, 
Mugweru 
4 ND ND ND ND Capra hircus ND ND ND ND 
5 7/12/2005 1320 Mazeras 0560994, 
9561756 
Bos taurus 0.25 Mahaba 37 Smith, Itela, 
Mugweru 
6 7/12/2005 1415 Mariakani 0552768, 
9573046 
Bos taurus 0.25 Makweni 40 Smith, Itela. 
Mugweru 
7 7/12/2005 1415 Mariakani 0552768, 
9573046 
Bos taurus 0.25 Makweni 40 Smith, Itela, 
Mugweru 
8 ND ND ND ND Capra hircus ND ND ND ND 
9 7/12/2005 1415 Mariakani 0552621, 
9573106 
Capra hircus 0.25 New 
Makweni 
40 Smith, Itela, 
Mugweru 
10 7/12/2005 1415 Mariakani 0552590, 
9573044 
Bos taurus 0.25 Modern 40 Smith, Itela. 
Mugweru 
11 7/12/2005 1415 Mariakani 0552590. 
9573044 
Capra hircus 0.25 Modern 40 Smith, Itela, 
Mugweru 
12 7/12/2005 1415 Mariakani 0552617, 
9573130 
Bos taurus 0.25 Mariakani 
Supermeat 
40 Smith, Itela. 
Mugweru 
13 7/12/2005 1415 Mariakani 0552617, 
9573130 
Capra hircus 0.25 Mariakani 
Supermeat 
40 Smith, Itela. 
Mugweru 
14 7/12/2005 1540 Maungu 0472226, 
9606648 
Bos taurus 0.25 Kalawa 40 Smith. Itela. 
Mugweru 
15 7/12/2005 1540 Maungu 0472226, 
9606648 
Capra hircus 0.25 Kalawa 40 Smith, Itela, 
Mugweru 
16 7/12/2005 1540 Maungu 0472143, 
9606734 
Capra hircus 0.25 Nyama 
Poa 
40 Smith, Itela, 
Mugweru 
17 7/12/2005 1540 Maungu 0472143, 
9606734 
Capra hircus 0.25 Nyama 
Poa 
40 Smith. Itela, 
Mugweru 
18 7/12/2005 1540 Maungu 0472040, 
9606784 
Capra hircus 0.25 Twin 
Brothers 
40 Smith. Itela, 
Mugweru 
19 7/12/2005 1540 Maungu 0472226, 
9606648 
Capra hircus 0.25 Tuveta 40 Smith, Itela, 
Mugweru 
20 7/13/2005 1 145 Rukanga 0459817, 
9578518 
Capra hircus 0.25 New 
Miracle 
35 Mugweru. 
Itela 
21 7/13/2005 1145 Rukanga 0459439, 
9578550 
Bos taurus 0.25 Bama 35 Mugweru. 
Itela 
22 7/14/2005 ND Rukanga 0459439, 
9578550 
Capra hircus 0.25 Bama 35 Mugweru 
23 7/14/2005 ND Rukanga ND Capra hircus 0.25 Butchery 
77 
35 Mugweru 
24 7/14/2005 1730 ND ND Capra hircus 0.25 Furaha 35 Kimwele 
25 7/15/2005 950 Mackinon 0503522, 
9588452 
Capra hircus 0.25 Bomas 
Butchery 
40 Ogunsanya. 
Mugweru 
26 7/15/2005 1020 Mackinon 0503444, 
9588498 
Capra hircus 0.25 Nyama 
Choma 
Tayari 
40 Brotherton, 
Mugweru, 
Wambui 
27 7/15/2005 1030 Mackinon 0503321, 
9588572 
Bos taurus 0.25 Makina 40 Brotherton, 
Mugweru, 
Wambui 
28 7/15/2005 1040 Melikubwa 0507003, 
9586340 
Capra hircus 0.25 Sabina 40 Mugweru. 
Brotherton, 
Ogunsanya 
29 7/15/2005 1050 Melikubwa 0507013, 
9586412 
Bos taurus 0.25 Nyama 
Choma 
Mini Shop 
40 Mugweru, 
Brotherton, 
Ogunsanya 
30 7/15/2005 1205 Sofia 0452910, 
9625744 
Bos taurus 0.25 Maazioni 40 Ogunsanya. 
Mugweru 
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31 7/15/2005 1205 Sofia 0452910, Capra hircus 0.25 Maazioni 40 Ogonsanya, 
9625744 Mugweru 
32 7/15/2005 1220 Sofia 0452866, Box taurus 0.25 Furaha 40 Ogonsanya, 
9625702 Muiweru 
33 7/15/2005 1235 Sofia 0452855. Bos taurus 0.25 Sofia Meat 40 Ogonsanya, 
9625732 Supply Mugweru 
34 7/15/2005 1235 Sofia 0452855, Bos taurus 0.25 Sofia Meat 40 Ogonsanya, 
9625732 Supply Mugweru 
35 7/15/2005 1302 Voi 0451339 Capra hircus 0.25 Bismillahi 35 Brotherton, 
9624942 Wambui 
36 7/15/2005 1310 Voi 0451423, Bos taurus 0.25 Kirutai 35 Brotherton, 
9625028 Butchery Wambui 
37 7/15/2005 1315 Voi 0451423, 
9625028 
Bos taurus 0.25 Fresh 
Butchery 
35 Brotherton, 
Wambui 
38 7/15/2005 1310 Voi 0451423, 
9625028 
Bos taurus 0.25 Kamunji 40 Brotherton, 
Wambui 
39 7/15/2005 1315 Voi 0451423, 
9625028 
Capra hircus 0.25 Baraka 35 Brotherton, 
Wambui 
40 7/15/2005 1300 Voi 0451537, 
9624854 
Bos taurus 0.25 New Voi 
Butchery 
35 Ogunsanya.M 
ugweru 
41 7/15/2005 1310 Voi 0451414, 
9624912 
Capra hircus 0.25 Stage 
Butchery 
40 Ogunsanya.M 
ugweru 
42 7/15/2005 1310 Voi 0451414. 
9624912 
Bos taurus 0.25 Stage 
Butchery 
40 Ogunsanya.M 
ugweru 
43 7/15/2005 1320 Voi 0451388. 
9624854 
Capra hircus 0.25 Voi 
Meat 
40 Ogunsanya,M 
ugweru 
44 7/15/2005 1320 Voi 0451388, 
9624854 
Bos taurus 0.25 Voi 
Meat 
40 Ogunsanya.M 
ugweru 
45 7/15/2005 1330 Voi 0451497, 
9624956 
Bos taurus 0.25 TJ's 35 Brotherton. 
Mugweru, 
Wambui 
46 7/15/2005 1330 Voi 0451494, 
9624920 
Capra hircus 0.25 Range 
land 
35 Ogunsanya. 
Robert 
47 7/15/2005 1330 Voi 0451494, 
9624920 
Bos taurus 0.25 Range 
land 
30 Ogunsanya, 
Robert 
48 7/15/2005 1415 Voi 0451110. 
9624716 
Bos taurus 0.25 Fine 
Breeze 
Cafe 
35 Brotherton, 
Ogunsanya, 
Mugweru 
49 7/15/2005 1415 Voi 0451110, 
9624716 
Capra hircus 0.25 Fine 
Breeze 
Cafe 
40 Brotherton, 
Ogunsanya, 
Mugweru 
50 7/15/2005 1610 Voi 0450845, 
9624558 
Bos taurus 0.25 Moze 
Hotel and 
butchery 
35 Ogunsanya, 
Mugweru. 
Brotherton 
51 7/15/2005 1620 Voi 0450881, 
9624572 
Bos taurus 0.25 Vuria 40 Ogunsanya, 
Mugweru, 
Brotherton 
52 7/15/2005 1620 Voi 0450881. 
9624572 
Capra hircus 0.25 Vuria 35 Ogunsanya, 
Mugweru, 
Brotherton 
53 7/15/2005 1630 Voi 0452863, 
9625690 
Bos taurus 0.25 Ychuini 40 Wambui, 
Mugweru 
54 7/15/2005 1632 Voi 0452855. 
9625732 
Capra hircus 0.25 Ebenezer 35 Wambui. 
Mugweru 
55 7/15/2005 1645 Voi 0451352, 
9624818 
Bos taurus 0.25 SM 
Madedo 
40 Wambui, 
Mugweru 
56 7/15/2005 1645 Voi 0451352, 
9624818 
Capra hircus 0.25 SM 
Madedo 
35 Wambui, 
Mugweru 
57 7/15/2005 1650 Voi 0451352, 
9624818 
Bos taurus 0.25 New 
El NiNO 
40 Wambui, 
Mugweru 
58 7/16/2005 1015 Mwatate 0430838, 
9612506 
Capra hircus 0.25 Home 
Butchery 
35 Harnish, 
Mugweru 
59 7/16/2005 1020 Mwatate 0430842, 
9612546 
Capra hircus 0.25 Restoration 
Butchery 
35 Harnish, 
Mugweru 
60 7/16/2005 1025 Mwatate 0430861. 
9612638 
Bos taurus 0.25 Charonyi 
Butchery 
40 Harnish, 
Mugweru 
61 7/16/2005 1030 Mwatate 0430856. 
9612700 
Capra hircus 0.25 Karuzi 
Butchery 
40 Harnish, 
Mugweru 
62 7/16/2005 1040 Mwatate 0430843. 
9612464 
Sus scrufa 0.25 Mwatate 
Butchery 
40 Ransdell. 
Karanja 
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63 7/16/2005 1040 Mwatate 0430843, 
9612464 
Bos taurus 0.25 Mwatate 
Butchery 
35 Ransdell, 
Karanja 
64 7/16/2005 1015 Mwatate 0430838, 
9612506 
Capra hircus 0.25 Home 
Butchery 
40 Harnish, 
Mugweru 
65 7/16/2005 1220 Voi 0451483, 
9625062 
Bos taurus 0.25 Vision 
Butchery 
50 Harnish, 
Mugweru 
66 7/16/2005 1230 Voi 0457389, 
9624839 
Bos taurus 0.25 Taita Meat 
Supply 
35 Ransdell, 
Karanja 
67 7/16/2005 1230 Voi 0451386, 
9624838 
Bos taurus 0.25 Nananchi 40 Ransdell, 
Karanja 
68 7/16/2005 1530 Sofia 0452913, 
9625746 
Capra hircus 0.25 Maanzoni 
Butchery 
40 Harnish. 
Mugweru 
69 7/16/2005 1533 Sofia 0452853, 
9625738 
Capra hircus 0.25 Sofia Meat 
Supply 
35 Harnish, 
Mugweru 
70 7/19/2005 1330 Mtitoandei 0407238, 
9702426 
Capra hircus 0.25 Wayside 
Butchery 
45 Simon, 
Mugweru 
71 7/19/2005 1330 Mtitoandei 0407255, 
9702476 
Bos taurus 0.25 Milllenium 
2000 
50 Simon, 
Mugweru 
72 7/19/2005 1330 Mtitoandei 0407245, 
9704366 
Capra hircus 0.25 New Mtito 
Canteen 
50 Simon, 
Mugweru 
73 7/19/2005 1330 Mtitoandei 0407249, 
9702412 
Bos taurus 0.25 Chania 
Butchery 
50 Simon, 
Mugweru 
74 7/19/2005 1330 Mtitoandei 0407239, 
9702382 
Bos taurus 0.25 Blue 
Butchery 
45 Simon, 
Mugweru 
75 7/19/2005 1330 Mtitoandei 0407239. 
9702382 
Bos taurus 0.25 Blue 
Butchery 
50 Simon, 
Mugweru 
76 7/19/2005 1330 Mtitoandei 0407124, 
9702526 
ND 0.25 Tsavo 
Butchery 
45 Simon, 
Mugweru 
77 7/19/2005 1330 Mtitoandei 0407250, 
9702684 
ND 0.25 Umoja 
Butchery 
45 Simon, 
Mugweru 
78 7/19/2005 1330 Mtitoandei 0407221. 
9702562 
ND 0.25 Tupandane 
Butchery 
45 Simon, 
Mugweru 
79 7/19/2005 1330 Kambu 0455242, 
9576886 
ND ND Kyulu 
Butchery 
Simon, Peter 
80 7/19/2005 1330 Kambu 0455242, 
9576886 
Capra hircus ND Kikawni 
Butchery 
Simon, Peter 
81 7/19/2005 1330 Kambu 0397330, 
9713024 
Bos taurus 0.25 Musyi 
Butchery 
45 |Itela, Smith 
82 7/19/2005 1330 Kambu 0397330, 
9713024 
ND 0.25 Musyi 
Butchery 
40 Itela, Smith 
83 7/19/2005 1330 Kambu 0397330, 
9713024 
Bos taurus 0.25 Nzelelni 
Butchery 
45 Itela, Smith 
84 7/19/2005 1330 Kambu 0397003, 
9713046 
Capra hircus 0.25 Kambu 
Butchery 
40 Simon, Peter 
85 7/19/2005 1430 Machinery 0392151. 
9721020 
Bos taurus ND Kilindini 
Butchery 
ND Simon. Peter 
86 7/19/2005 1430 Machinery 0392114, 
9721062 
ND ND Tupandane 
Buchery 
ND Simon, Peter 
87 7/19/2005 1430 Machinery 0392215, 
9720950 
Capra hircus ND Umoja 
Butchery 
ND Simon, Peter 
88 7/19/2005 1430 Machinery 0392195, 
9721054 
Bos taurus 0.25 Nzukisuper 
Butchery 
45 Itela.Mugweru 
Smith 
89 7/19/2005 1430 Machinery 0392187, 
9721056 
Bos taurus 0.25 Kikola Bar 35 Itela.Mugweru 
Smith 
90 7/19/2005 1530 Hmali 
Town 
0330291. 
9769996 
Bos taurus ND N. Lodge & 
Butchery 
ND Simon. Peter 
91 7/19/2005 1530 Gmali 
Town 
0330146, 
9769954 
Capra hircus ND Masai Inn ND Simon, Peter 
92 7/19/2005 1630 Emali 
Town 
0319364, 
9776832 
Bos taurus ND SultanHam 
ud Butchery 
ND Simon, Peter 
93 7/19/2005 1630 Machakos 
Junction 
0292434, 
9830102 
Capra hircus ND CapitalSupe 
r Butchery 
ND Simon. Peter 
94 7/19/2005 1630 Machakos 
Junction 
0257421, 
9857978 
ND ND Travellers 
Lodge 
ND Simon Peter 
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Appendix II: Sequences Used for Blasting (Highlight denotes aligned sequence) 
1) 
ITTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGATACATACACGCAAACGG 
AGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTCTATATTATGGATCATAT 
ACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCACGGCATTC 
ATAGGCTATGTTTTACCATGAGGACAAATGTCATTTTGAGGGGCAACAGTTATC 
Capra hircus haplotype ChGr642 456 2e-125 
TGATGAAACTTTGGATCCCTCCTAGGAATTTGCCTAATCTTACAAATCCTGACAGGCCTATTCC 
TAGCAATACACTATACATCCGACACAATAACAGCATTTTCCTCTGTAACTCACATTTGTCGAG 
ATGTAAATTATGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAATATTCTTTATCT 
GCCTATTCATACATATCGGACGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAA 
ACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCAT 
GAGGACAAATATCATTTTGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAATCCCATATA 
TTGGCACAAACCTA 
Capra hircus haplotype ChGr642 726 0.0 
3) 
CATTATGACTTCGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCT 
GCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAA 
CAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACA 
TACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTAT 
ATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAAT 
AGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGT 
CATCACCAACCT 
Bos taurus isolate 5 753 0.0 
4) 
TCCAACTCCATCAAACATATCATCATGACGCCACTGTGGATCCCTCCTAGGCATTTGCTTAATT 
TTACAGATCCTAACAGGCCTATTCCTAGCAATACACTATACATCCGACACAATAACAGCATTC 
TCCTCTGTAACTCACATTTGCCGAGATGTAAACTACGGCTGAATCATCCGATACATACACGCA 
AACGGAGCATCATTATTCTTTATCTGCCTATTTATACATGTCGGACGAGGCCTATATTACGGAT 
CATACACCTTCCTAGAAACATGGAACATCGGAGTAGTCCTCCTATTTGCAACAATAGCCACAG 
CATTCATAGGCTATGTCTTACCATGAGGACAGATGTCATTCTGAGGGGCAACAGTCATTACCA 
ACCTTCTCTTGTCATT 
Capra nubiana haplotype CiNiSB 573 2e-160 
5) 
CCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACA 
AATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTC 
TGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGG 
AGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTAC 
ACTTTTCTAGAAACATGAAATATTGGAGTATCCTTCTGCTCACAGTAATAGCCACAGCATTTAT 
AGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTT 
ATCAGCAATCCCATA 
Bos taurus isolate 5 771 0.0 
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88) 
CCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCC 
TACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCT 
CCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAA 
ACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTC 
TTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGC 
ATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAA 
CCTCTTATCAGCAAT 
Bos taurus isolate 5 783 0.0 
7) 
CAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCC 
GCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCAC 
AGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGC 
AACAGTC 
Bos taurus isolate 5 515 2e-143 
CCCATTTATTGACCTCCCAACTCCATCAAACATCTCATCATGATGACACTTTGGATCCCTCCTA 
GGAATTTGCCTACTTTTACAAATCCTGACAGGCCTATTCCTAGCAATACGCTATACATCCGAC 
ACAATAACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCC 
GATACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATTCGGACGAGG 
TCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCG 
ACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCA 
ACAGTCATCACCAATCTTCTTTCTGCAATCCCATATATTGGCACAAACCTAG 
Capra hircus haplotype ChGr642 785 0.0 
GGTCAAACCCTCCTCAGATTCATTCTACTAGGTTTGTGCCAATATATGGAAAAAAACAAAAGA 
AGATTACTGATGACTGTTGCCCCTCAAAATGATCCTTGTCCTCATGGTAAAACATAGCCTATG 
AATGCCGTGCCCATTGTCGCGAGCAGGAGGATTACTCCAATGTTTCATGTTTCTAGAAAGGTA 
TATGATCCATAATATAGACCTCGTCCGATATGTATGAATAGGCAGATAAAGAATATTGATGCT 
CCGTTTGCGTGTATGTATCGGATGATTCAGCCATAATTTACATCTCGACAAATGTGAGTTACA 
GAGGAAAATGCTGTTATTGTGTCGGATGTATAGTGTATTGCTAGGAATAGGCCTGGCAGGATT 
TGTAAGATTAGGCAAATTCCTAGGAGGGATCCAAAGTTTCATCATGATGAGATGTTTGATGGG 
Capra hircus haplotype ChGr642 817 0.0 
TTCATTCTACTAAATTTGTGCCGATGTATGGGAATGCTGATAAGAGGTTGGTGATGACTGTTG 
CTCCTCAGAATGATATTTGTCCTCATGGTAGGACGTATCCTATAAATGCTGTGGCTATTACTGT 
GAGCAGAAGGATTACTCCAATATTTCATGTTTCTAGAAAAGTGTAAGACCCGTAATATAAGCC 
TCGTCCTACGTGCATATATAAGCAGATAAAAAACATTGAAGCTCCGTTTGCGTGTATGTATCG 
GATGATTCAGCCGTAGTTCACGTCTCGGCAGATATGGGTAACAGAGGAGAATGCTG1TGTTGT 
GTCGGATGTGTAGTGTATTGCTAGGAATAGGCCTGTGAGGATTTGTAGAATTAGGCAGATTCC 
CAGGAGGGAACCGAAATTTCATCATGATGAAATGTTTGATGGGGCTGGAAGGTCGATGAATG 
CATTGTTTACAATTTTTATTAGTGGGTGTGATTTTCGA 
Bos taurus isolate 32027 910 0.0 
8 7 
ID 
ATTCTACTAGGTTTGTGCCAATGTATGGGATTGAAGAGAGAAGGTTGGTAATGACTGTTGCCC 
CTCAGAATGACATCTGTCCTCATGGTAAGACATAGCCTATGAATGCTGTGGCTATTGTTGCAA 
ATAGGAGGACTACTCCGATGTTCCATGTTTCTAGGAAGGTGTATGATCCGTAATACAGGCCTC 
GTCCGACATGTATAAATAGGCAGATAAAGAATAATGATGCTCCGTTTGCGTGTATGTATCGGA 
TGATTCAGCCGTAGTTTACATCTCGGCAAATTGAGTTACAGAGGAGAATGCTGTTATTGTGTC 
GGATGTATAGTGTGTTGCTAGGAATAGCCCTTGTTAGGATCGGAAAATTAAGCCAATGCCTAG 
GAGGGATCCAAAGTGTCATCATGATGAGATGTTCGATG 
Capra nubiana haplotype CiNiSB 549 3e-153 
1 2 ) 
AGAGAAGGTTGGTAATGACTGTTGCCCCTCAGAATGACATCTGTCCTCATGGTAAGACATAGC 
CTATGAATGCTGTGGCTATTGTTGCAAATAGGAGGACTACTCCGATGTTCCATGTTTCTAGGA 
AGGTGTATGATCCGTAATACAGGCCTCGTCCGACATGTATAAATAGGCAGATAAAGAATAAT 
GATGCTCCGTTTGCGTGTATGTATCGGATGATTCAGCCGTAGTTTACATCTCGGCAAATGTGA 
GTTACAGAGGAGAATGCTGTTATTGTGTCGGATGTATAGTGTGTTGCTAGGAATAGGCCTGTT 
AGGATCTGTAAAATTAAGCAAATGCCTAGGAGGGATCCAAAGTTTCATCATGATGAGATGTTT 
GATGGAGTTGGAAGGTCAATAAATGCGTTGT1TACAATTTTTA1TAGTGGGTGTGATTTTCGAT 
Hemitragus jemlahicus cytochrome h 672 0.0 
GTTTGTGCCAATATATGGGATTGCTGAGAGAAGATTGGTAATGACTGTTGCCCCTCAGAATGA 
CATCTGTCCTCATGGTAAGACATAGCCTATGAATGCTGTGGCCATTGTCGCGAATAGGAGGAT 
TACTCCGATGTTTCATGTTTCTAGAAAGGTTATGATCCATAATATAGACCTCGTCCGATATGTA 
TGAATAGGCAGATAAAGAATATTGATGCTCCGTTTGCGTGTATGTATCGGATGATTCAGCCAT 
AATTTACATCTCGACAAATGTGAGTTACAGAGGAAAATGCTGTTATTGTGTCGGATGTATAGT 
GTGTTGGTAGGAATAGGCCTGTCAGGATTTGGAAAATTAAGCAAATGCCTAGGAGGGATCCA 
TAGTTTCACCATGATGAGATGTTTGATGGAGTTGGAAGGCAATAAATGCGTTGTTTACAATTT 
TTATGAGGGGGGGATTTTCGA 
Capra .hircus mitochondrion cytb gene 704 0.0 
14) 
ATTCATTCTACTAAATTTGTGCCGATGTATGGGATTGCTGATAAGAGGTTGGTGATGACTGTTG 
CTCCTCAGAATGATATTTGTCCTCATGGTAGGACGTATCCTATAAATGCTGTGGCTATTACTGT 
GAGCAGAAGGATTACTCCAATATTTCATGTTTCTAGAAAAGTGTAAGACCCGTAATATAAGCC 
TCGTCCTACGTGCATATATAAGCAGATAAAAAACATTGAAGCTCCGTTTGCGTGTATGTATCG 
GATGATTCAGCCGTAGTTCACGTCTCGGCAGATATGGGTAACAGAGGAGAATGCTGTTGTTGT 
GTCGGATGTGTAGTGTATTGCTAGGAATAGGCCTGTGAGGATTTGTAGGATTAGGCAGATTCC 
CAGGAGGGAACCGAAATTTCATCATGATGAAATGTTTGATGGGGCTGGAAGGTCGATGAATG 
CATTGTTTACAAT 
Bos taurus isolate 32027 mitochondrio 894 0.0 
8 8 
88) 
CCTCAGATTCATTCTACTAGGTTTGTGCCAATATATGGAATTGCTGAAAGGAGGTTGGTAATA 
ACTGTTGCTCCTCAGAATGATATTTGTCCTCATGGTAAAACATAGCCTATGAATGCTGTGGCTA 
TTGTCGCAAATAGGAGGATTACTCCGATGTTTCATGTTTCTAGGAAGGTATATGATCCATAGT 
ATAGGCCTCGTCCTACATGCATAAATAGGCAGATAAAAAATATTGATGCCCCGTTTGCGTGTA 
TATATCGGATAATTCAGCCATAGTTTACGTCTCGGCAAATGTGGGTTACAGAGGAGAATGCTG 
TTGTTGTGTCAGGTGTATAGTGTATTGCTAGGAATAGGCCTGTTAGAATCTGTAAAATTAAGC 
AAATGCCTAGGAGAGAGCCAAAGTTTCATCATGATGAAATATTTGATGGAGCTGGGAGATCA 
ATGAATGCGTTGTTTACAAT 
Ovis aries isolate OAxj 190 900 0.0 
TCATCATGATGAAAGTTTGGATCCCTCCTAGGCATTTGCTTAATTTTACAGATCCTGACAGGCC 
TATTACTAGCAATACACTATACATCCGACACAATAACAGCATTCTCCTCTGTAACTCACATTTG 
CCGAGATGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAATATTCTT 
TATCTGCCTATTCATACATGTCGGACGAGGCCTATATTACGGATCATACAC 
Capra falconeri isolate 91 f 402 2e-109 
17) Reverse 
TAACAGCATTCTCCTCTGTAACTCACATTTGCCGAGATGTAAACTACGGCTGAATCATCCGAT 
ACATACACGCAAACAGAGCATCATTATTCTTTATCTGCCTATTTATACATGTCGGACGAGGCC 
TGTATTACGGATCATACACCTTCCTAGAAACATGGAACATCGGAGTAGTCCTCCTATTTGCAA 
CAATAGCCACAGCATTCATAGGCTATGTCTTACCATGAGGACAGATGTCATTCTGAGGGGCAA 
CAGTCATTACC 
Capra sibirica isolate 41 s 390 1 e-105 
18) Forward 
GAAGTAGATGAGAATTTGGACCTCCGGGAAGCCAACTTAAATCTGAAGGCTTTGAGAAGAAG 
AATAATCCGAAAATAACAGCATTTGCTGGAATCACATTTGTCGAGATGTAAATTATGTTGAAT 
CATCCGATACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGG 
ACGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCT 
GCTCGCGACAATGGCCACGGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTG 
AGGGGCA 
Capra hircus haplotype 418 7e-114 
19) Forward 
CATTATGACCCAACCATAAAATCTATCATGATGAACTTTGGATCCCTCCAGGAAAGAGAGGAA 
TCTTAAAATCCTGACAGGCCTATTCTAGGAAAACGCTATACATCCGACACAATAACAGCATTT 
TCCTCTGTAACTCACATTTGTCGAGATGTAAATTA TGGCTGAATCATCCGATACATACACGCA 
AACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTCTATATTATGGAT 
CATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCACAG 
CATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCAACAGTCATCACTA 
ATCTTCTTTCAGCAATCCCATATATTGGCACAA 
Capra hircus haplotype 654 0.0 
8 9 
20) Reverse 
GATGTAAATTATGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAATATTCTTTATC 
TGCCTATTCATACATATCGGACGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGA 
AACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCA 
TGAGGACAAATATCATTTTGAGGGGCAAC 
Capra hircus haplotype 403 1 e-109 
ATCACACCCACTAATAAAAATTGTAAACAATGCATTCATGGACCTTCCAGCCCCATCAAACAT 
TTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGC 
CTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTT 
TTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAAC 
ATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCT 
ACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCC 
ATACATCGGCCCAAATTTAGTACAATGAATCTGAGGAGGATT 
Bos taurus isolate 32027 916 0.0 
22) 
CATTATGACTTCCAGCCCCATCAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATC 
TGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACA 
ACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATAC 
ATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTA 
TATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAA 
TAGCCACAGCATTTATAGGATACGTCCTACCAT 
GAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATAC 
Bos taurus isolate 5 787 0.0 
23) 
CAATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTC 
CTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCC 
GACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATC 
ATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGA 
CGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGC 
TCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATTTCATTCTGAG 
GAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACA 
Bos taurus isolate 5 844 0.0 
AACAACGCATTTATTGACCTCCCAACCCCATCAAACATCTCATCATGATGAAACTTTGGATCC 
CTCCTAGGAATTTGCTTAATCTTACAAATCCTGACAGGCCTATTCCTAGCAATACACTATACAT 
CCGACACAATAACAGCATTCTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAA 
TCATCCGATACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGG 
ACGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCT 
GCTTGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTG 
AGGGGCAACAGTCATTACCAATCTTCTCTCAGCAATCCCATATATTGGCACAAACCTAGTAGA 
ATGA 
Capra hircus haplotype ChGr642 831 0.0 
9 0 
88) 
TTATGACTCCACCCCATAACATCTCATCATGATGAAACTTTGGATCCCTCCTAGAATAGCCTAA 
TCTTACAAATCTTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACAATAACAGCAT 
TTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGATACATACACGC 
AAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTCTATATTATGG 
ATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCAC 
AGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCAACAGTTAT 
Capra hircus haplotype ChGr642 643 0.0 
CGAAAATGACACCACTAATAAAAATTGTAAACAACGCATTTATTGACCTTCCAACTCCATCAA 
ACATTTCATCATGATGAAACTTTGGATCCCTCCTAGGCATTTGCTTAATTTTACAGATCCTAAC 
AGGCCTATTCCTAGCAATACACTACACATCCGACACAATAACAGCATTCTCCTCTGTACTCAC 
ATTTGCCGAGATGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAAT 
ATTCTTTATCTGCCTATTTATACATGTAGGACGAGGCCTATATTACGGATCATACACCTTCCTA 
GAAACATGAACATCGGAGTAATCCTCCTATTTGCAACAATAGCCACAGCATTCATAGGATATG 
TCTTACCATGAGGACAGATGTCATTCTGAGGAGCAACAGTCATCACCAACCTTCTCTCAGCAA 
TCCCATACATTGGCACAAACCTAGTAGAATGAATCTGAGGAGGGTT 
Capra nubiana haplotype CiNiSB 722 0.0 
27) 
CAACGCATTCATTGACCTTCCAGCTCCATCAAACATTTCATCATGATGAAATTTCGGATCCCTC 
CTGGGAATTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCG 
ACACAACAACAGCATTCTCCTCTACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATA 
TGCACGTAGGACGAGGCTTATATTACGGATCTTACACTTTTCTAGAAACATGAAATATTGGAG 
TAATCCTTCTGCTCACAATAATAGCCACAGCATTTATAGGATATGTCCTACCATGAGGACAAA 
TATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGCACA 
Bos taurus isolate 32020 440 2e-120 
28 (Reverse 
ATGAAATTTCGGTTCCCTCCTGGGAATCTGCATAATCCTACAAATCCTCACAGGCCTATTCCTA 
GCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGAC 
GTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTATTTTATCTGC 
TTATATATAGGGGATAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAA 
TATTGG 
Bos taurus isolate 5 438 4e-120 
29) 
ATCATGATGAAACTTTGGATCCCTCCTAGGAATTTGCCTAATCTTCCAAATCCTGACAGGCCTA 
TTCCTACCAATACACTATACATCCGACACAATAACAGCATTTTCCTCTGTAACTCACATTTGTC 
GAGATGTAAATTATGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAATATTCTTTA 
TCTGCCTATTCATACATATCGGACGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATG 
AAACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCACAGCATTCATAGGCTATGTTTTACC 
ATGAGGACAAATATCATTTTGAGGGGCAACAGTCATCACTAATCTTCTTTCAGCAAT 
Capra hircus haplotype ChGr642 728 0.0 
9 1 
GATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCT 
AGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGA 
CGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTG 
CTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAA 
TATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATG 
AGGACAAATATCATTCTGAGGAGCAACAGTCATCACC 
Bos taurus isolate 5 700 0.0 
31) 
CATCAAACATCTCATCATGATGAAACTTTGGATCCCTCCTAGGCATTTGCTTAATTTTACAGAT 
CCTAACAGGCCTATTCCTAGCAATACACTATACATCCGACACAATAACAGCATTCTCCTCTGT 
AACTCACATTTGCCGAGATGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAG 
CATCATTATTCTTTATCTGCCTATTTATACATGTAGGACGAGGCCTATATTACGGATCATACAC 
CTTCCTAGAAACATGGAACATCGGAGTAATCCTCCTATTTGCAACAATAGCCACAGCATTCAT 
AGGCTATGTCTTACCATGAGGACAGATGTCATTCTGAGGGGCAACAGTCATTACCAACCTTCT 
CTCAGCAATCCCATACATTGGCACAAACCTAGTAGAATGAATCTGGGTAG 
Capra nubiana haplotype CiNiSB 692 0.0 
ATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTA 
TTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCC 
GAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATG 
AAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACC 
Bos taurus isolate 5 680 0.0 
TTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGC 
CTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCT 
GCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTT 
TTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAAC 
ATGAAATATTGGAGTAATCCTTCTGCTCACAGGAATAGCCACAGCATTTATAGGATACGTCCT 
ACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCC 
ATACATCGGCACAAATTT 
Bos taurus isolate 32027 783 0.0 
34) 
GCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGG 
GAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACA 
CAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCC 
GATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAG 
GCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCAC 
AGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGC 
AACAGTCATCACCAACCTCTTATCAGCAATCCCATACATC 
Bos taurus isolate 5 cytochrome b 833 0.0 
9 2 
88) 
CACTAATAAAAATTGTAAACAACGCATTTATTGACCTTCCAACTCCATCAAACATTTCATCAT 
GATGAAACTTTGGATCCCTCCTGGGCATTTGCTTAATTTTACAGATCCTAACAGGCCTATTCCT 
AGCAATACACTATACATCCGACACAATAACAGCATTCTCCTCTGTAACTCACATTTGCCGAGA 
TGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCATCATTATTCTTTATCTG 
CCTATTTATACATGTAGGACGAGGCCTATATTACGGATCATACACCTTCCTAGAAACATGGAA 
CATCGGAGTAGTCCTCCTATTTGCAACAATAGCCACAGCATTCATAGGCTATGTCTTACCATG 
AGGACAGATGTCATTCTGAGGGGCAACAGTCATTACCAACCTTCTCTCAGCAATCCCATACAT 
TGGCACAAACCTAGTAGAATGAATCTGAGG 
Capra nubiana haplotype CiNiSB 747 0.0 
GACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCC 
TAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAG 
CATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATAC 
ACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTA 
CGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGGAATAGC 
CACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCAT 
CACCAACCTCTTATCAGCAAT 
Bos taurus isolate 5 cytochrome b 787 0.0 
ATGCATTCATCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCT 
GGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGA 
CACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCAT 
CCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACG 
AGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTC 
ACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGA 
GCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACATCGGC 
Bos taurus isolate 5 cytochrome b ... 842 0.0 
38) 
CCTCCTAGGCATTTGCTTAATTTTACAGATCCTAACAGGCCTATTCCTAGCAATACACTATACA 
TCCGACACAATAACAGCATTCTCCTCTGTAACTCACATTTGCCGAGATGTAAACTACGGCTGA 
ATCATCCGATACATACACGCAAACGGAGCATCATTATTCTTTATCTGCCTATTTATACATGTAG 
GACGAGGCCTATATTACGGATCATACACCTTCCTAGAAACATGGAACATCGGAGTAATCCTCC 
TATTTGCAACAATAGCCACAGCATT 
Ovis aries mitochondrial partial CYT 446 2e-122 
TCGAAAATCCACACCCACTAATAAAAATTGTAAACAACGCATTTATTGACCTTCCAGCTCCAT 
CAAACATTTCATCATGATGAAATTTTGGTTCCCTCCTAGGCATTTGCCTAATCTTACAAATCCT 
CACAGGCCTATTCCTAGCAATACACTATACATCCGACACAACAACAGCATTCTCCTCTGTTAC 
TCACATCTGCCGAGATGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCATC 
AATATTCTTTATCTGCTTATATATGCACGTAGGACGAGGCCTATATTACGGATCATACACTTTT 
CTAGAAACATGAAACATCGGAGTAATCCTCCTGTTCGCAACAATAGCCACAGCATTCATAGGA 
TATGTCCTACCATGAGGACAAAT 
Bos taurus isolate Ebian200 cytoch... 571 7e-160 
9 3 
88) 
TAATAAAAATTGTAAACAACGCATTCATTGACCTTCCAGCTCCATCAAACATTTCATCATGAT 
GAAACTTCGGTTCCCTCCTGGGAATTTGCTTAATCCTACAAATCCTCACAGGCCTATTCCTAGC 
AATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGT 
ATATATGCACGTAGGACGAGGCTTATATTACGGATCATACACTTTTCTAGAAACATGAAATAT 
TGGAGTAATCCTCCTGCTCACAACAATAGCCACAGCATTTATAGGATATGTCCTACCATGAGG 
ACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCCTCTCAGCAATCCCATACATTGG 
CACAAATCTAGTAGAATGAATC 
Bos taurus isolate 32020 mitochondrio 793 0.0 
TTTATTGACCTCCCAACCCCATCAAACATCTCATCATGATGAAACTTTGGATCCCTCCTAGGAA 
TTTGCCTAATTTTACAAATCCTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACAAT 
AACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGATAC 
ATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTCTA 
TATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCGACA 
ATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCAACA 
GTCATCACTAATCT 
Capra hircus haplotype ChGr642 cyt... 775 0.0 
42) Forward 
AATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTC 
TGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGG 
ACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTT 
ATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTC 
Bos taurus isolate 32027 590 I e-165 
43) 
AACCCCATCAAACATCTCATCATGATGAAACTTTGGATCCCTCCTAGGAATTTGCCTAATCTTA 
CAAATCCTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACAATAACAGCATTTTCC 
TCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGATACATACACGCAAAC 
GGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTCTATATTATGGATCAT 
ATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTACTCGCGACAATGGCCACAGCAT 
TCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCAACAGTCATCACTAATC 
TTCTTTCAGCAATC 
Capra hircus haplotype ChGr642 cyt... 773 0.0 
GGACCTTCCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTG 
CCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAAC 
AGCATTCTCCTCTGTACCCATATCTGCCGAGACGTGAACTACGGGTGAGTCATCCGATACATA 
CACGCAAACGGAGCTTCAATGGTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATAT 
TACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATA 
GCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTC 
ATCACCAACCTCTTCCCATAATACTAATCCCCTTCCGGCAC 
Bos taurus isolate FL405 mitochondrio 733 0.0 
9 4 
51) 
CCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACA 
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCT 
GAATCATCCGATACATACACGCAAACGGAGCTTCAATGGCTTTTATCTGCTTATATATGCACG 
TAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCC 
TTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCAT 
TCTGAGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACATCG 
Bos taurus isolate FL405 mitochondrio 718 0.0 
46) Forward 
ATCGATCATCACGCAAACGGAGCATGGGTAGGCGTTTATCTGCCTATTATACATGTCGGACGA 
GGCCTGTATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTC 
GCGACAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTCTGAGGG 
GCAACAGTC 
Capra hircus haplotype ChGr642 292 2e-76 
47) 
TCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCTTACAAATCCTCACAGGCC 
TATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATTTG 
CCGAGATGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTT 
TATCTGCTTATATATGCATGTAGGACGAGGCTTATATTACGGATCTTACACTTTTCTAGAAACA 
TGAAACATTGGAGTAATCCTCCTGCTCGCAACAATAGCCACAGCATTTATAGGATATGTCCTA 
CCATGAGGACAAAT 
Bos taurus isolate 32020 mitochondrio 579 2e- l62 
48) Reverse 
ATGACGCCGCGGGGGAAAAAAAACCTCCGAATGTGACTAATCCTACCGAATCCTGCCAGGCC 
TAAAAAACTAGCAGCACAAGACACACTCCACACATTTCACAGCACTCTCCTCTGTTTACGCAC 
CTGGGGAGAGAGAACCTGCGTTCCGCCTGAATCATCCGCTACATACACGCAAAACGGAGAAC 
CGAATGCTTTTATCTTCGTAAATATTCCTCCCTGCACGCTCTCGGCACGCGTCGGC 
Bos taurus isolate 5 cytochrome h 80.6 2e-12 
49) 
CATTTGCTTAATTTTACAAATCCTAACAGGCCTATTCCTAGCAATACACTATACATCCGACACA 
ACAACAGCATTCTCCTCTGTAACTCACATTTGCCGAGATGTAAACTACGGCTGAATCATCCGA 
TACATACACGCAAACGGAGCATCAATATTTTTTATCTGCTTATTTATGCATGTAGGACGAGGC 
CTATATTACGGATCATACACCTTCCTAGAAACATGGAACATCGGAGTAATCCTCCTGTTTGCA 
ACAATAGCCACAGCATTCATAGGATATGTCTTACCATGAGGACAAATGTCATTCTGAGGGGCA 
ACAGTCATTACCAACCTTCTCTCA 
Capra cylindricornis isolate 32d c... 525 3e-146 
TCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTAT 
TCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCC 
GAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTA 
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATG 
AAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACC 
ATGAGGACAAATATCATTCTGAGGA 
Bos taurus isolate 5 cytochrome b ... 793 0.0 
9 5 
51) 
AGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTA 
CAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCC 
TCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAAC 
ACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCAT 
TTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACC 
TCTTATCAGCAATCCCATACATCGGCACAAATTTAGT 
Bos taurus isolate 32027 mitochondrio 827 0.0 
CATTCATTGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGG 
AATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACAC 
AACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCG 
ATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGG 
CTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACA 
GTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCA 
ACAGTCATCACCAACCTCTTATCAGCAATCCCATACATC 
Bos taurus isolate 5 cytochrome b ... 823 0.0 
GTCGAAAATCACACCCACTAATAAAAATTGTAAACAATGCATTCATCGACCTTCCAGCCCCAT 
CAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCT 
CACAGGCCTATTCCAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACC 
CATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCA 
ATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGAT 
ACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAG 
CAATCC 
Bos taurus isolate 32027 mitochondrio 858 0.0 
54) 
CTCCCAACCCCATCAAACATCTCATCATGATGAAACTTTGGATCCCTCCTAGGAATTTGCCTAA 
TCTTACAAATCCTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACAATAACAGCAT 
TTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGATACATACACGC 
AAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTCTATATTATGG 
ATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCAC 
AGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTC.AGGGGCAACAGTCATCAC 
TAATCTTCTTTCAGCAATCCCATATATTGGCACAAACCTA 
Capra liircus haplotype ChGr642 cyt... 833 0.0 
55) 
AACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCA 
CAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCC 
ATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCA 
ATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTC 
TAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGAT 
ACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCTTATCAG 
CAATCCCATACATCGGCACAA 
Bos taurus isolate 5 cytochrome b ... 793 0.0 
9 6 
88) 
CTCCATCAAATATTTCATCATGATGAAACTTTGGCTCTCTCCTAGGCATTTGCTTAATTTTACA 
GATTCTAACAGGCCTATTCCTAGCAATACACTATACACCTGACACAACAACAGCATTCTCCTC 
TGTGACCCACATTTGCCGAGACGTAAACTATGGCTGAATTATCCGATATATACACGCAAACGG 
GGCATCAATATTTTTTATCTGCCTATTTATGCATGTAGGACGAGGCCTATACTATGGATCATAT 
ACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGCATTC 
ATAGGCTATGTTTTACCATGAGGACAAATATCA 
TTCTGAGGAGCAACAGTTATTACCAACCTCCTTTCAGCAATTCCATATATTGGCACAAACCTA 
G 
Ovis aries isolate OAxj 190 cytochr... 813 0.0 
57) 
CCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATC 
CGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAAT 
CATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGG 
ACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCCTTCTG 
CTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTGA 
GGAGCAACAGTCATCACCAACCTCTTATCAGCAATCC 
Bos taurus isolate 5 cytochrome h ... 700 0.0 
58) Reverse 
ATGGCGAAACGTGGGATACCTCCTAGGAATTTGCCTAATCTTACAAATCCTGCCAGGCCTATA 
CATAGCAATACACTATACGTCCGACACAATAACAGCACTTTCCTCTGTAACTCACCTTTGGCG 
AGATGTCAACTATGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAATATTCTTTAT 
CTGCCTATTCCT 
Capra liircus haplotype 292 3e-76 
59) 
CTTTGGATCCCTCCTAGGAATTTGCCTAATCTTACAAATCATGCCAGGCCTATTCCTAGCAATA 
CACTATACATCCGACACAATAACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATT 
ATGGCTGAATCATCCGATACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCA 
TACATATCGGACGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAG 
TAATCCTCCTGCTCGCGACAATGGCCACGGCATTCATAGGCTATGTTTTACCATGAGGACAAA 
TATCATTTTGAGGGGCAACAGTCATCACTAATCTTCTTT 
Capra hircus haplotype ChGr642 cyt... 682 0.0 
60) Reverse 
AAACCATGATGACGGGGGGTGAAAACCTCCAATCTGCCTACCCTCCAATACTCACAGGCCTAA 
TACAGCAACACACTACACATCCGACACAACAAAAGCACTTCCTCTGTTACCCACCGGGAAGA 
GACCGAACCCGCAAGAATCATAGCTCATCCCCCCCCCCCCACAAGCCCTTCGCGAAATTCTTT 
TTACGACCCCGGCCCGGGTCGGC 
Bos taurus isolate 5 cytochrome h 95.1 9e-17 
9 7 
88) 
TGATGAAACTTTGGCTCTCTCCTAGGCATTTGCTTAATTTTACAGATTCTACCAGGCCTATTCC 
TAGCAATACACTATACACCTGACACAACAACAGCATTCTCCTCTGTGACCCACATTTGCCGAG 
ACGTAAACTATGGCTGAATTATCCGATATATACACGCAAACGGGGCATCAATATTTTTTATCT 
GCCTATTTATGCATGTAGGACGAGGCCTATACTATGGATCATATACCTTCCTAGAAACATGAA 
ACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGCATTCATAGAAACATCGGAGTAAT 
CCTCCTATTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATC 
ATTCTGAGG 
Ovis aries isolate TSKI8 cytochro... 581 7e- l63 
62) 
TCATTGACCTCCCAGCCCCCTCAAACATCTCATCATGATGAAACTTCGGTTCCCTCTTAGGCAT 
CTGCCTAATCTTGCAAATCCTAACAGGCCTGTTCTTAGCAATACATTACACATCAGACACAAC 
AACAGCTTTCTCATCAGTTACACACATTTGTCGAGACGTAAATTACGGATGAGTTATTCGCTAT 
CTACATGCAAACGGAGCATCCATATTCTTTATTTGCCTATTCATCCACGTAGGCCGAGGTCTAT 
ACTACGGATCCTATATATTCCTAGAAACATGAAACATTGGAGTAGTCCTACTATTTACCGTTAT 
AGCAACAGCCTTCATAGGCTACGTCCTGCCCTGAGGACAAATATCATTCTGAGGAGCTACGGT 
CATCACAAATCTACTATC 
Sus scrofa isolate IB 114 cytochro... 793 0.0 
63) 
CCTCCCAACCCCATCAAACATCTCATCATGATGAAACTTTGGATCCCTCCTAGGAATTTGCCTA 
ATCTTACAAATCCTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACAATAACAGCA 
TTTTCCTCCGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGATATATACACG 
CAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTCTATATTATGG 
ATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCGACAATGGCCAC 
AGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCAACAGTCATCAC 
TAATCTTCTTTCAGCAATC 
Capra hircus haplotype ChGr642 cyt... Ill 0.0 
64) 
TCGACCTTCCAGCCCCATCAAACATTTCATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTG 
CCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAAC 
AGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCTGAATCATCCGATACAT 
ACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTTTCT 
GCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCATTCTG 
AGGAGCAACAGTCATCACCAACCTCTTATCAGCAATCCCATACAT 
Bos grunnicns isolate XizangB 1 cy... 496 3e- l37 
65) Forward 
AATCTTCCTATACATACGCGGGAACTTTGGGGGGGTGGTGGGGGGAAATCTGCTTATATATGT 
TGGGGGGACCCCCTGCTTATATCTACGGGGCTTACACGGTGTCTAGAAACATGAAATATTGCG 
TTTTTCCCCCCCCCCAGGAGCAACAA 
Bos taurus isolate 5 120 2e-24 
9 8 
88) 
ATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTCCAATCCTCACAGGAATATTCCCAGCAATA 
CACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAAC 
TACGCCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATA 
TGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAG 
TAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAA 
TATCATTCCGAGGAGCAACAGTCAT 
Bos taurus isolate 5 cytochrome b ... 617 le-173 
67) 
CATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATT 
CCTAGCATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 
GACGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATC 
TGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGA 
AATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCA 
TGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 
Bos taurus isolate 5 cytochrome b . . . 658 0.0 
TCATGATGAAATTTCGGTTACCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGAATA 
TTTACAGCAATACAATACACATCCGACACAACACCAGCATTTTACTCTGTTAACCATATCTAA 
TCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATG 
AAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACC 
ATGAGGACAAATATCATTCTGAGGAGCAACAGTC 
Bos taurus isolate 5 cytochrome b ... 553 le-154 
69) Could Not Be Sequenced 
70) Forward 
TGAATCATCCGATACATACACGCAAACGGAGCATCAATGTTCTTTATCTGCCTATTCATGCAT 
GTCGGACGAGGTCTATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATC 
CTCCTGCTCGCGACAATTTTCACAGCATTGATAGGATATGTCCTACCATGAGGACAAATATCA 
TTTTGAGGGGAA 
Capra.hircus mitochondrion 324 9e-86 
71) Could Not Be Sequenced 
72) 
ACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTAAACTACCGC 
TGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACG 
TGGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCC 
TTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCAT 
TCTGAGGTGCAACAGTCATCACC 
Bos taurus isolate 5 cytochrome b ... 515 3e-143 
9 9 
73) Forward 
TCTCCGAAGATACACGCAAACTGTGCTGGGGTGGGGGGTATCTGCTTATATATGCACGTGGGA 
CGAGGGTTATATCACGGGTCTGACACTTTTCTAGAAACATGAAATGTTGGAGAAATCCTTCTG 
CTCACAGGTATAGCCACAGCATTTATAGGATGCGTCCGACCGTGAGGACAATTTTCACCCCCA 
GGAGCAACAGTT 
Bos taurus isolate Kazakh 10 224 7e-56 
74) Forward 
CATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGCC 
CCAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACG 
TAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCC 
TTCTGCTCACAGTAATAGCCACTGTATTTATAGGATACGTCCTACCATGAGGACAAATATCAT 
TCTGAGGAGCAACAGTCATCACC 
Bos taurus isolate 5 cytochrome b 481 7e-133 
ATTTATTGACCTCCCAACCCCATCAAACATCTCATCATGATGAAACTTTGGATCCCTCCTAGGA 
ATTTGCCTAATCTTACAAATCCTGACAGGCCTATTCCTAGCAATACACTATACATCCGACACA 
ATAACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTATGGCTGAATCATCCGAT 
ACATACACGCAAACGGAGCATCAATATTCTTTATCTGCCTATTCATACATATCGGACGAGGTC 
TATATTATGGATCATATACCTTTCTAGAAACATGAAACATTGGAGTAATCCTCCTGCTCGCGA 
CAATGGCCACAGCATTCATAGGCTATGTTTTACCATGAGGACAAATATCATTTTGAGGGGCAA 
CAGTC 
Capra hircus haplotype ChGr642 cyt... 763 0.0 
ATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTC 
CTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGA 
GACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATC 
TGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGA 
AATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCA 
TGAGGACAAATATCATTCTGAGGAGCAACAGTCATCACCAACCTCT 
Bos taurus isolate 5 cytochrome b . . . 658 0.0 
77) Could Not Be Sequenced 
78) 
CTCACAGGCCTATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTT 
ACCCATATCTGCCGAGACGTAAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGC 
TTCAATGTTTTTTATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACT 
TTTCTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATA 
GGATACGTCCTACCATGAGGACAAATATCATTCTGAGGAGCAACAGTC 
Bos taurus isolate 5 cytochrome b ... 587 9e-165 
1 0 0 
79) Forward 
ACACAACAACTGATTCTGCTCTGTGACCGATATGTGCCAAGAGCTGAGCTACACGTGAATCAT 
CCGATAGATACACACAAACGAGCTTCAATGGTGTTTATCTGCTTATATATGCAGGTGTGACTA 
GGTTTATATTACGGTGCTTACACTTTTCGAAAACAGGAAATATTGGAGTAATCCTTCTGCTCAC 
AGAATAGGACAGCATTTATAGGATACATCCTACCATGAGGAGAAGATCATTGAGAGGAACAA 
CAATCAT 
Bos taurus isolate FL405 274 le-70 
80) Could Not Be Sequenced 
81) Forward 
GAACACCGAAAGGGGAACTGGGGGGGGGGGGGGGTCTGCCTATTTATACTTGTCGGAGGCGG 
CCTGTCTTATGGATCATATACCTTCCTAGAAACATGAAACATCGGAGTAATCCTCCTACTCGCT 
AACAGTT 
Ovis aries mitochondrial DNA 183 2e-43 
82) Forward 
AAAAACTCAGGGGGGATTGGGGGGAGGGGAAAACTATTATTTTGGGGGCGAGGCTTATATTA 
CGGTCTTACACTTGGTAGAAACATGAAATATTGGAGTAATCCTTCTGCTCACAGAATAGGCAC 
AGCATTTATAGGATACGTCGTACCATGAGGATATATTTCCCCCCGAGGAGCA 
Bos taurus isolate 5 cytochrome b 163 2e-37 
83) Forward 
GCAGCCTATTCATACATATCGGAGGAGGTCTATATCATGGATCATAAACCTTTCTAGAAACAT 
GAAACATTGGAATGATCCTCCTGCTGGCTATAATGGGCACAGCATTCATAGGCTATGTTTTAC 
CATGAGGATTATTTTCCCCCCAGGGGCAAC 
Capra hircus haplotype ChGr642 193 2e-46 
84) Could Not Be Sequenced 
85) Could Not Be Sequenced 
86) 
TTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCTATTCCTAGCAATACACTAC 
ACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTACGGC 
TGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCACG 
TAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATCC 
TTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCAT 
TCTGAGGAGCAACAG 
Bos taurus isolate 5 cytochrome b ... 658 0.0 
87) Forward 
TGTACATCCGACACGATAACAGCATTTTCCTCTGTAACTCACATTTGTCGAGATGTAAATTTCT 
CGAAGAATCATCCGATACATACACGCAAACGGAGCATGAATATTCTTTATCTGCCTATTCATA 
CATATCGGACGAGGTCTATATTATGGATCATATACCATTCTAGAAACATGAAACATTGGAGTG 
ATCCTCCTGCTGGCGGCTATGGGCACGGCATTCATAGGCTATGTTTTACCATGAGGAGAAATA 
TCATTTTGA 
Capra hircus haplotype ChGr642 396 -107 
1 0 1 
88) 
TTCATCATGATGAAACTTTGGCTCTCTCCTAGGCATTTGCTTAATTTTACAGATTCTAACAGGC 
CTATTCCTAGCAATACACTATACACCTGACACAACAACAGCATTCTCCTCTGTAACCCACATTT 
GCCGAGACGTAAACTATGGCTGAATTATCCGATATATACACGCAAACGGGGCATCAATATTTT 
TTATCTGCCTATTTATGCATGTAGGACGAGGCCTATACTATGGATCATATACCTTCCTAGAAAC 
ATGAAACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTT 
ACCATGAGGACAAATATCATTCTGAGG 
Ovis aries isolate TSK18 cytochro... 684 0.0 
89) Forward 
TCTGCCTATTTATGCATGTAGGACGAGGCCTATACTATGGATCATATACCTTCCTAGAAACAT 
GAAACATCGGAGTAATCCTCCTATTTGCGACAATAGCCACAGCATTCATAGGCTATGTTTTAC 
CATGAGGACAAATATCATTCT 
Ovis aries isolate AW63 272 2e-70 
90) Forward 
ACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGCCGAGACGTGAACTCTCCA 
ATGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTTATCTGCTTATATATGCAC 
GTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACATGAAATATTGGAGTAATC 
CTTCTGCTCACAGTATTAGCCACAGCATTTATAGGATACGTCCTACCATGAGGACAAATATCA 
TTCTGAGGAGCAACAGTCA 
Bos taurus isolate 5 cytochrome b 468 6e-129 
91) Reverse 
ATGACCAAGGCGCCTCTCGGTTCCCTCCTGGGAATTGGCCTAATCCTCCAATCCATACTGGGC 
TATTCCTAGCAACAGAAGCATACTCCAACAACAACAGTTTCTCCTCTGTTACAACCGTGTGGA 
GGGGGCCCGCGACATAATT 
Bos taurus isolate 5 cytochrome 82.4 4e-13 
92) Forward 
TTCATACATGTCGGACGAGGTCTATATTACGGATCATATACCTTCCTAGAAACATGGAACATT 
GGAGTAATCCTCCTGTTGGCAACAATGGCCACAGCATTCATAGGCTATGTCTTACCATGAGGA 
CAAATATCATTCTGAGGGGCAACAGTCATTACTAATCTTCTGTCAGCAATCCCATAT 
Capra falconeri isolate 91 f 294 6e-77 
93) 
CATCATGATGAAATTTCGGTTCCCTCCTGGGAATCTGCCTAATCCTACAAATCCTCACAGGCCT 
ATTCCTAGCAATACACTACACATCCGACACAACAACAGCATTCTCCTCTGTTACCCATATCTGC 
CGAGACGTGAACTACGGCTGAATCATCCGATACATACACGCAAACGGAGCTTCAATGTTTTTT 
ATCTGCTTATATATGCACGTAGGACGAGGCTTATATTACGGGTCTTACACTTTTCTAGAAACAT 
GAAATATTGGAGTAATCCTTCTGCTCACAGTAATAGCCACAGCATTTATAGGATACGTCCTAC 
CATGAGGACAAATATCATTCTGAGGAGCAACAGTCATCA 
Bos taurus isolate 5 cytochrome b ... 708 0.0 
94) LOST 
1 0 2 
Appendix III: Survey in English 
SURVEY OF COMMUNITIES IN KASIGAU, KENYA ID# 
Hello: We are researchers from the University of Nairobi and Western Kentucky 
University. We would greatly appreciate your help with our research. Please complete 
the following questions by simply circling the correct answer (Yes or No) or by filling in 
the correct information in the space provided. Please do not write your name on this 
paper. We will protect your privacy - and your name and personal information will not 
appear on this document or in our research. Your participation is completely voluntary. 
By filling out this form, you are providing your consent to participate in this research 
project. We want to express our deepest thanks for your assistance, and please let us 
know if you have any questions as you answer the questions below. 
For many of the questions, please circle "Yes" or "No". For some of the questions, please 
write the correct answer in the space provided. 
Thank you again for your time and for helping us with our research project. 
ECOTOURISM 
1) Do you like when tourists visit your village? Yes No 
2) Do you think tourism is important to your village? Yes No 
3) Have you sold any hand-made items to tourists? Yes No 
4) Have you ever cooked something and sold it to a tourist? Yes No 
5) Have you ever told a tourist about the history of your village? Yes No 
6) Have you ever sold farm products to a tourist? Yes No 
7) Do you think your village would benefit economically from an increase 
in tourism? 
Yes No 
8) Are your village leaders supportive of tourist related activities? Yes No 
9) Would you like to see more tourists visiting your village? Yes No 
10) Have you ever received money from tourists visiting your area? Yes No 
11) Has a member of your family received money from tourists visiting 
your area? 
Yes No 
12) Has an acquaintance ever received money from tourists visiting your 
area? 
Yes No 
WILDLIFE 
13) Have wild animals destroyed your crops? Yes No 
14) Have wild animals destroyed the crops of other members of your 
village? 
Yes No 
15) Have you suffered any injuries from by wildlife Yes No 
16) Has a member of your family ever suffered injuries caused by 
wildlife? 
Yes No 
17) Has a member of your village ever suffered injuries caused by Yes No 
1 0 3 
wildlife? 
18) Has your home ever been damaged by wildlife? Yes No 
19) Do you think protecting wildlife is important? Yes No 
20) Do you think killing wildlife is necessary to protect your crops? Yes No 
21) Do you think a fence is necessary to protect the residents of your 
village from wildlife? 
Yes No 
22) Do you think a fence is necessary to protect your crops from being 
damaged by wildlife? 
Yes No 
BUSHMEAT 
23) Do people in your village kill wild animals for food? Yes No 
24) Do people in your village kill wild animals to sell for money Yes No 
26) Do people in your village purchase meat from wild animals for food? Yes No 
27) Do your acquaintances kill wild animals for food? Yes No 
28) Do your acquaintances kill wild animals to sell for money? Yes No 
29) Do your acquaintances kill wild animals to protect their crops? Yes No 
30) Do your acquaintances purchase meat from wild animals for food? Yes No 
31) Do your family members kill wild animals for food? Yes No 
32) Do your family members kill wild animals to sell for money? Yes No 
33) Do your family members kill wild animals to protect their crops? Yes No 
34) Do your family members purchase meat from wild animals for food? Yes No 
35) Could you purchase meat from wild animals if you wanted it? Yes No 
36) Could you purchase meat from wild animals if you needed it to feed 
your family? 
Yes No 
37) Have you lost any crops because of the recent drought Yes No 
38) Have you lost any livestock because of the recent drought? Yes No 
39) Have wild animals become more aggressive because of the recent 
drought? 
Yes No 
40) Have you eaten a meal at a local restaurant? Yes No 
41) Do you think meat from wild animals is being served in restaurants? Yes No 
42) Do you know of restaurants serving customers meat from wild 
animals? 
Yes No 
FAMILY AND WORKLIFE 
43) Do you grow crops during the year Yes No 
44) Do you raise chickens during the year? Yes No 
45) Do you raise goats during the year? Yes No 
46) Do you raise cows during the year? Yes No 
47) Are you married? (If no, skip to question # 55) Yes No 
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48) Does your husband grow crops during the year? Yes No 
49) Does your husband raise chickens during the year? Yes No 
50) Does your husband raise goats during the year? Yes No 
51) Does your husband raise cows during the year? Yes No 
52) Does your husband work in a non-agricultural job? Yes No 
53) How many months each year does your husband work outside of your 
village? 
54) What is the age of your husband? 
55) Do you have any children? (If no, skip to question # 64) Yes No 
56) Are you responsible for caring for children each day? Yes No 
58) Is your oldest child currently in school? Yes No 
59) What is the sex of your oldest child? Male Female 
60) Is your youngest child currently in school? Yes No 
61) What is the sex of your youngest child? Male Female 
62) What is the age of your oldest child? 
63) What is the age of your youngest child? 
64) What is your age? 
65) What is your household annual income in shillings? 
66) How many people reside in your household? 
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Appendix IV: Survey in Kiswahili 
KUKAGUA WATU JUMUIA WA ENEO LA KASIGAU, KENYA. ID# 
Hujambo : Sisi ni watafiti kutoka vyuo vikuu vya Western Kentucky na Nairobi. 
Tungependa sana usaidizi wako katika utafiti wetu. Tafadhali, jibu maswali yafuatayo 
kwa kulipiga duara jibu yako (la au ndio) ama kwa kuandika majibu sawa nafasi 
iliyopewa. Tafadhali uliandike jina lako katika karatasi hii. Tutahifadhi ubinafsi wako na, 
jina na mambo yako ya kibinafsi haitaonekana katika karatasi hii na pia kwa uchunguzi 
wetu. Kushiriki kwako ni kwa hiari. Kwa kujaza hii fomu, unaidhinisha ushirika wako 
katika utafiti huu. Tungependa kuwashukuru sana kwa kushirikiana nasi, na tafadhali 
tujulishe kama una maswali yeyote ukijaza na kujibu maswali yafuatayo. 
Katika maswali mengi jibu la au ndio kwa kupiga duara. Na kwa zingine andika majibu 
katika nafasi iliopewa. 
Tena tungependa kuwashukuru kutusaidia na uchunguzi wetu na asante kwa kutupatia 
muda wenu. 
KUHUSU UTALII 
1) Unapenda watalii wakitembelea kijiji chako? Ndio La 
2) Unafikiri utalii una umuhimu kwa kijiji chako? Ndio La 
3) Umewauzia watalii kitu chochote ulichokitegeneza? Ndio La 
4) Umepika kitu na kukiuzia mtalii wakati wowote? Ndio La 
5) Umewai kumweleza mtalii juu ya historia ya kijiji? Ndio La 
6) Umemuuzia mtalii vitu kutoka shamba lako? Ndio La 
7) Unafikiri kijiji chako kitafaidika kifedha na kuongezeka kwa watalii? Ndio La 
8) Viongozi wa kijiji chako wanasaidia kwa mambo yanayohusu utalii? Ndio La 
9) Ungependa kuona watalii wengi zaidi wakija kukitembelea kijiji 
chako? 
Ndio La 
10) umewai kupatiwa pesa kutoka watalii waliotembelea kijiji chako? Ndio La 
11) Mwanajumuiya kutoka familia yako amewai kupewa pesa kutoka 
mtalii? 
Ndio La 
12) Mtu unayemfahamu kutoka kijiji chako amewai kupewa pesa kutoka 
mtalii? 
Ndio La 
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13) Wanyama pori wamewahi kuharibu mbegu/mimea zako? Ndio La 
14) Wanyama pori wamewahi kuharibu mbegu/mimea ya jirani yako? Ndio La 
15) Umewahi kupata majeruhi kutokana na wanyama pori? Ndio La 
16) Mtu kutoka jamii yako amewahi kujeruhiwa na wanyama pori? Ndio La 
17) Mtu kutoka kijiji chako amewahi kujeruhiwa na wanyama pori? Ndio La 
18) Nyumba yako imewahi kuharibiwa na wanyama pori? Ndio La 
19) Unafikiri ni muhimu kuwalinda wanyama pori? Ndio La 
20) Unafikiri kuwauwa wanyama pori ni muhimu katika kuhifadhi 
mimea zako? 
Ndio La 
21) Unafikiri kuweka ukingo kutasaidia kuwalinda watu wa kijiji chako 
kutokana na wanyama pori? 
Ndio La 
22)Unafikiri kuweka ukingo kutasaidia kuhifadhi mimea zako kutokana 
na wanyama pori? 
Ndio La 
WANYAMA PORI 
NYAMA YA WANYAMA PORI 
23) Watu kutoka kijiji chako huwauwa wanayama pori kuwatumia kama 
chakula? 
Ndio La 
24) Watu kutoka kijiji chako huwauwa wanayama pori kuwauzia watu 
wengine? 
Ndio La 
25) Watu kutoka kijiji chako huwauwa wanyama pori ili kuhifadhi 
mimea yao? 
Ndio La 
26) Watu kutoka kijiji chako hununua nyama ya wanyama pori kuila? Ndio La 
27) Watu unaowajua huwauwa wanyama pori kuwala? Ndio La 
28) Watu unaowajua huwauwa wanyama pori kuwauza? Ndio La 
29) Watu unaowajua huwauwa wanyama pori ili kuhifadhi mimea yao? Ndio La 
30) Watu unaowajua hununua nyama ya wanyama pori ili kuikula? Ndio La 
31)Watu kutoka familia yako huwauwa wanyama pori ili kuwakula? Ndio La 
32) Watu wa familia yako huwauwa wanyama pori ili kuwauza? Ndio La 
33) Watu wa familia yako huwauwa wanyama pori ili kuhifadhi mimea 
yao? 
Ndio La 
34) Watu wa familia yako hununua nyama ya wanyama pori kula Ndio La 
35) Unaweza kuinunua nyama ya wanyama pori kama ungetaka? Ndio La 
36) Ungenunua nyama ya wanyama pori kuwalisha watu wa familia 
yako? 
Ndio La 
37) Umeipoteza mimea yeyote kutokana na ukame uliopita? Ndio La 
38) Umepoteza mifugo yeyote kutokana na ukame uliopita? Ndio La 
39) Uchokozi wa wanyama pori umezidi kutokana na ukame uliopita? Ndio La 
40) Umewahi nkula chakula kwenya mkahawa ulio karibu nawe? Ndio La 
41) Unafikiri nyama ya wanyama pori huuzwa mkahawani? Ndio La 
42) Unaujua mkahawa unaowauzia wateja nyama ya wanyama pori? Ndio La 
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FAMILIA NA MAISHA YA KAZI 
43) Unapanda mimea yako mwakani? Ndio La 
44) Unawalea kuku mwakani? Ndio La 
45) Unawalea mbuzi mwakani? Ndio La 
46) Unawalea ngombe mwakani? Ndio La 
47) Umeolewa? (Kama haujaolewa, ruka hadi swali 55) Ndio La 
48) Mume wako hupanda mimea mwakani? Ndio La 
49) Mume wako huwalea kuku mwakani? Ndio La 
50) Mume wako huwalea mbuzi mwakani? Ndio La 
51) Mume wako huwalea ng'ombe mwakani? Ndio La 
52) Mume wako hufanya kazi isiohusu ukulima? Ndio La 
53) Ni miezi mingapi katika mwaka ambazo mumewo hufanya kazi nje 
ya kijiji chako? 
54) Mume wako ana miaka mingapi? 
55) Una watoto? (Kama hauna, ruka hadi swali 64) Ndio La 
56) Unajukumu la kuwalea watoto kila siku? Ndio La 
57) Mume wako hukusaidia kuwalea watoto wako? Ndio La 
58) Mtoto wako wa kwanza yuko shuleni sasa? Ndio La 
59) Jinsia ya mtoto wako wa kwanza ni gain? 
60) Mtoto wako wa mwisho yuko shuleni sasa? Ndio La 
61) Jinsia ya mtoto wako wa mwisho ni gain? 
62) Mtoto wako wa kwanza ana miaka mingapi? 
63) Mtoto wako wa mwisho ana miaka mingapi? 
64) Una miaka mingapi? 
65) Watumishi/ watu kutoka nyumba yako wanapata pesa ngapi nkila 
mwaka kwa shilingi? 
66) Ni watu wangapi wanaoishi katika nyumba yako? 
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Appendix V: Number of "YES" responses to each survey question 
Cross-tabs: Variables x Village 
(Number saying "yes" to each question) 
Total BUN KIT KIS MAK RUK JOR 
NUMBER OF RESPONDENTS 306 53 40 56 41 54 62 
Tourism 
Do you like tourists visiting village? 306 53 40 56 41 54 62 
Is tourism important to your village? 303 52 38 56 41 54 62 
Have you sold hand-made items to tourist? 174 31 22 20 39 32 30 
Have you cooked for tourists? 63 11 13 12 7 13 7 
Shared history of village w/ tourist? 124 23 20 21 22 15 23 
Sold farm products to tourists? 61 14 10 11 14 6 6 
Would village benefit from more tourism? 294 49 38 55 41 50 61 
Are leaders supportive of tourism? 269 45 37 45 37 47 58 
Would you like to see more tourists? 301 50 39 55 41 54 62 
Respondent received $ from tourists visiting? 171 27 25 29 30 26 34 
Family received $ from tourists? 144 31 16 21 23 22 31 
Acquintance received $ from tourists? 175 25 18 36 28 31 37 
Wildlife 
Have wild animals destroyed your crops? 287 50 38 51 38 49 61 
Have wild animals destroyed villagers' crops? 288 51 38 53 37 51 58 
Have you been injured from wildlife? 50 14 5 8 3 6 14 
Has family member been injured wildlife? 132 23 6 22 12 36 33 
Have villagers been injured by wildlife? 220 41 13 40 29 43 54 
Has home been damaged by wildlife? 53 19 3 6 11 7 7 
Is protecting wildlife important? 275 48 36 51 33 48 59 
Is killing wildlife necessary to protect crops? 153 22 24 23 16 28 40 
Is a fence necessary to protect residents? 233 40 31 49 21 43 49 
Is a fence necessary to protect crops? 243 42 32 50 24 46 49 
Bushmeat 
Do villagers kill wild animals for food? 129 26 23 20 11 26 23 
Do villagers sell wild animals for money? 112 22 13 26 11 22 18 
Do villagers kill wild animals to protect crops? 141 26 20 26 16 21 32 
Do villagers purchase wild animal meat for 
food? 
134 29 17 21 18 29 20 
Do acquaintances kill wild animals for food? 101 25 15 17 9 17 18 
Do acquaintances sell wild animals for 
money? 
84 20 13 15 7 12 17 
Do acquaintances kill wild animals to protect 
crops? 
133 24 20 26 19 17 27 
Do acquaintances purchase wild animal meat 
for food? 
109 24 14 21 12 21 17 
Do family members kill wild animals for 
food? 
55 11 12 10 4 8 10 
Do family members sell wild animals for 
money? 
36 7 6 4 3 10 6 
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Do family members kill wild animals to 
protect crops? 
119 17 19 26 13 19 25 
Do family members purchase wild animal 
meat for food? 
114 22 17 27 11 23 14 
Could you purchase meat from wild animals? 133 25 18 22 16 27 25 
Could you purchase meat from wild animals to 
feed family? 
126 23 16 22 19 23 23 
Drought 
Have you lost any crops b/c of recent drought? 298 53 39 56 39 52 59 
Have you lost any livestock b/c of recent 
drought? 
260 44 35 54 29 47 51 
Are wild animals more aggressive b/c recent 
drought? 
285 51 38 54 40 50 52 
Restaurants/Bushmeat 
Have you eaten a meal at a local restaurant? 208 36 21 47 26 39 39 
Do you think wild meat is being served in 
restaurants? 
28 4 5 9 3 6 1 
Do you know of restaurants serving wild meat 
to customers? 
20 3 1 5 3 5 3 
Demographics/Personal Info 
Do you grow crops during the year? 297 51 40 54 40 54 58 
Do you raise chickens during the year? 283 51 39 49 39 53 52 
Do you raise goats during the year? 274 42 37 53 39 49 54 
Do you raise cows during the year? 245 36 34 43 36 43 53 
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Appendix VI: Percent of "YES" Responses to each survey question 
Cross-tabs: Variables x Village 
(Precent saying "yes" to each question) 
AVG BUN KIT KIS MAK RUK JOR 
NUMBER OF RESPONDENTS N=306 N=53 N=40 N=56 N=41 N=54 N=63 
% of Total 100.0 17.3 13.1 18.3 13.4 17.6 20.3 
Tourism 
Do you like tourists visiting village? 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
Is tourism important to your village? 99.0 98.1 95.0 100.0 100.0 100.0 100.0 
Have you sold hand-made items to tourist? 56.9 59.6 55.0 35.7 95.1 60.4 49.2 
Have you cooked for tourists? 20.6 21.2 32.5 21.8 17.5 24.5 11.1 
Shared history of village w/ tourist? 40.5 43.4 52.6 37.5 53.7 27.8 36.5 
Sold farm products to tourists? 19.9 26.4 25.0 20.0 34.1 11.5 9.7 
Would village benefit from more tourism? 96.1 94.2 100.0 98.2 100.0 94.3 98.4 
Are leaders supportive of tourism? 85.9 88.2 92.5 81.8 92.5 88.7 85.5 
Would you like to see more tourists? 98.4 96.2 100.0 98.2 100.0 100.0 100.0 
Respondent received $ from tourists visiting? 55.9 51.9 64.1 51.8 76.9 49.1 54.0 
Family received $ from tourists? 47.1 58.5 40.0 37.5 56.1 41.5 49.2 
Acquaintance received $ from tourists? 57.2 52.1 47.4 69.2 73.7 68.9 66.1 
Wildlife 
Have wild animals destroyed your crops? 93.8 94.3 95.0 91.1 92.7 92.5 100.0 
Have wild animals destroyed villagers' crops? 94.1 98.1 97.4 94.6 92.5 98.1 98.3 
Have you been injured from wildlife? 16.3 26.9 12.8 14.8 7.5 11.3 22.2 
Has family member been injured wildlife? 43.1 44.2 15.4 39.3 30.0 67.9 54.0 
Have villagers been injured by wildlife? 71.8 76.9 33.3 74.1 70.7 81.1 87.3 
Has home been damaged by wildlife? 17.3 35.8 7.7 10.9 27.5 13.2 11.1 
Is protecting wildlife important? 89.9 90.6 92.3 91.1 80.5 92.3 95.2 
Is killing wildlife necessary to protect crops? 50.0 41.5 60.0 41.8 39.0 52.8 63.5 
Is a fence necessary to protect residents? 76.1 76.9 77.5 87.5 52.5 84.3 80.6 
Is a fence necessary to protect crops? 79.4 80.8 80.0 89.3 58.5 88.5 79.4 
Bushmeat 
Do villagers kill wild animals for food? 42.2 49.1 57.5 37.0 26.8 48.1 36.5 
Do villagers sell wild animals for money? 36.6 41.5 32.5 47.3 26.8 40.7 29.0 
Do villagers kill wild animals to protect crops? 46.1 51.0 50.0 47.3 41.0 38.9 51.6 
Do villagers purchase wild animal meat for 
food? 
43.8 55.8 44.7 39.6 45.0 54.7 31.7 
Do acquaintances kill wild animals for food? 33.0 47.2 38.5 32.1 22.0 31.5 28.6 
Cross-tabs: Variables x Village 
(Precent saying "yes" to each question) 
AVG BUN KIT KIS MAK RUK JOR 
Do acquaintances sell wild animals for 
money? 
27.5 38.5 33.3 27.8 17.5 22.6 27.4 
Do acquaintances kill wild animals to protect 
crops? 
43.5 45.3 50.0 47.3 47.5 32.1 43.5 
Do acquaintances purchase wild animal meat 
for food? 
35.6 46.2 35.0 38.2 29.3 41.2 27.0 
Do family members kill wild animals for 
food? 
18.0 21.6 30.0 19.2 10.0 14.8 15.9 
Do family members sell wild animals for 
money? 
11.8 13.2 15.0 7.3 7.5 18.5 9.5 
Do family members kill wild animals to 
protect crops? 
38.9 33.3 48.7 47.3 32.5 35.8 39.7 
Do family members purchase wild animal 
meat for food? 
37.3 43.1 42.5 49.1 26.8 44.2 22.2 
I l l 
Could you purchase meat from wild animals? 43.5 47.2 45.0 40.0 40.0 50.0 39.7 
Could you purchase meat from wild animals to 
feed family? 
41.2 43.4 40.0 40.0 46.3 42.6 36.5 
Drought 
Have you lost any crops b/c of recent drought? 96.7 100.0 97.4 100.0 95.0 96.3 95.2 
Have you lost any livestock b/c of recent 
drought? 
84.0 82.7 87.2 96.4 70.0 87.0 82.5 
Are wild animals more aggressive b/c recent 
drought? 
92.2 96.2 94.9 96.4 97.5 92.6 83.9 
Restaurants/Bushmeat 
Have you eaten a meal at a local restaurant? 68.0 67.9 53.8 83.9 65.0 72.2 61.9 
Do you think wild meat is being served in 
restaurants? 
9.2 7.5 12.8 16.1 7.7 11.1 1.6 
Do you know of restaurants serving wild meat 
to customers? 
6.5 5.7 2.6 8.9 7.5 9.3 4.8 
Demographics/Personal Info 
Do you grow crops during the year? 95.4 96.2 100.0 96.3 97.5 100.0 93.5 
Do you raise chickens during the year? 91.2 96.2 97.4 87.3 94.9 98.1 84.1 
Do you raise goats during the year? 86.9 79.2 92.1 94.4 94.7 90.6 87.3 
Do you raise cows during the year? 78.1 68.6 84.6 76.8 87.5 79.6 85.0 
Marriage/Children variables - too many missing cases to tabulate 
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Appendix VII: Chi-square contingency tables for questions 2-46 
X2: Highlight indicates significance 
O-E YES: Highlight indicates outlying village 
2 YES NO YES NO EQU 0-E YES 
BUN 52 1 53 BUN 52.48 0.52 0.45 -0.48 
KET 38 2 40 KET 39.61 0.39 6.66 -1.61 
KIS 56 0 56 KIS 55.45 0.55 0.55 0.55 
MAK 41 0 41 MAK 40.60 0.40 0.41 0.40 
RUK 54 0 54 RUK 53.47 0.53 0.53 0.53 
JOR 62 0 62 JOR 61.39 0.61 0.61 0.61 
303 3 306 X2 9.21 
YES NO YES NO EQU O-E YES 
BUN 31 22 53 BUN 30.14 22.86 0.06 0.86 
KET 22 18 40 KET 22.74 17.26 0.06 -0.74 
KIS 20 36 56 KIS 31.84 24.16 10.21 -1 1.84 
MAK 39 2 41 MAK 23.31 17.69 24.44 15.68 
RUK 32 22 54 RUK 30.70 23.30 0.13 1.30 
JOR 30 32 62 JOR 35.25 26.75 1.81 -5.25 
174 132 306 X2 36.70 p< 0.001 
4 YES NO YES NO EQU O-E YES 
BUN 11 42 53 BUN 10.91 42.09 0.00 0.09 
KET 13 27 40 KET 8.24 31.76 3.47 4.76 
KIS 12 44 56 KIS 11.53 44.47 0.02 0.47 
MAK 7 34 41 MAK 8.44 32.56 0.31 -1.4.3 
RUK 13 41 54 RUK 11.12 42.88 0.40 1.88 
JOR 7 55 62 JOR 12.77 49.23 3.28 -5.77 
63 243 306 X2 7.48 
5 YES NO YES NO EQU O-E YES 
BUN 23 30 53 BUN 21.48 31.52 0.18 1.52 
KET 20 20 40 KET 16.21 23.79 1.49 3.79 
KIS 21 35 56 KIS 22.70 33.30 0.21 -1.70 
MAK 22 19 41 MAK 16.62 24.38 2.95 5.40 
RUK 15 39 54 RUK 21.89 32.11 3.64 -6.89 
JOR 23 39 62 JOR 25.13 36.87 0.30 -2.13 
124 182 306 X2 8.78 
6 YES NO YES NO EQU O-E YES 
BUN 14 39 53 BUN 10.56 42.44 1.40 3.44 
KET 10 30 40 KET 7.97 32.03 0.64 2.03 
KIS 11 45 56 KIS 11.16 44.84 0.00 -0.16 
MAK 14 27 41 MAK 8.17 32.83 5.16 5.81 
RUK 6 48 54 RUK 10.76 43.24 2.63 -4.76 
JOR 6 56 62 JOR 12.36 49.64 4.08 -6.36 
61 245 306 X2 13.92 p< 0.05 
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7 YES NO 
BUN 49 4 53 BUN 
KET 38 2 40 KET 
KIS 55 1 56 KIS 
MAK 41 0 41 MAK 
RUK 50 4 54 RUK 
JOR 61 1 62 JOR 
294 12 306 
8 YES NO 
BUN 45 8 53 BUN 
KET 37 3 40 KET 
KIS 45 11 56 KIS 
MAK 37 4 41 MAK 
RUK 47 7 54 RUK 
JOR 58 4 62 JOR 
269 37 306 
9 YES NO 
BUN 50 3 53 BUN 
KET 39 1 40 KET 
KIS 55 1 56 KIS 
MAK 41 0 41 MAK 
RUK 54 0 54 RUK 
JOR 62 0 62 JOR 
301 5 306 
10 YES NO 
BUN 27 26 53 BUN 
KET 25 15 40 KET 
KIS 29 27 56 KIS 
MAK 30 11 41 MAK 
RUK 26 28 54 RUK 
JOR 34 28 62 JOR 
171 135 306 
11 YES NO 
BUN 31 22 53 BUN 
KET 16 24 40 KET 
KIS 21 35 56 KIS 
MAK 23 18 41 MAK 
RUK 22 32 54 RUK 
JOR 31 31 62 JOR 
144 162 306 
YES NO EQU O-E YES 
50.92 2.08 1.85 -1.92 
38.43 1.57 0.12 -0.43 
53.80 2.20 0.68 1.20 
39.39 1.61 1.67 1.61 
51.88 2.12 1.74 -1.88 
59.57 2.43 0.88 1.43 
X2 6.94 
YES NO EQU O-E YES 
46.59 6.41 0.45 -1.59 
35.16 4.84 0.80 1.84 
49.23 6.77 3.00 -4.23 
36.04 4.96 0.20 0.94 
47.47 6.53 0.04 -0.47 
54.50 7.50 1.86 3.50 
X2 6.34 
YES NO EQU O-E YES 
52.13 0.87 5.35 -2.13 
39.35 0.65 0.19 -0.35 
55.08 0.92 0.01 -0.08 
40.33 0.67 0.68 0.67 
53.12 0.88 0.90 0.88 
60.99 1.01 1.03 1.01 
X2 8.15 
YES NO EQU O-E YES 
29.62 23.38 0.53 -2.62 
22.35 17.65 0.71 2.65 
31.30 24.70 0.38 -2.30 
22.91 18.09 4.99 7.10 
30.18 23.82 1.31 -4.18 
34.65 27.35 0.03 -0.65 
X2 7.94 
YES NO EQU O-E YES 
24.94 28.06 2.78 6.06 
18.82 21.18 0.80 -2.82 
26.35 29.65 2.05 -5.35 
19.29 21.71 1.35 3.71 
25.41 28.59 0.87 -3.41 
29.18 32.82 0.22 1.82 
X2 8.06 
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12 YES NO 
BUN 25 28 
KET 18 22 
KIS 36 20 
MAK 28 13 
RUK 31 23 
JOR 37 25 
175 131 
13 YES NO 
BUN 50 3 
KET 38 2 
KIS 51 5 
MAK 38 3 
RUK 49 5 
JOR 61 1 
287 19 
14 YES NO 
BUN 51 2 
KET 38 2 
KIS 53 3 
MAK 37 4 
RUK 51 3 
JOR 58 4 
288 18 
15 YES NO 
BUN 14 39 
KET 5 35 
KIS 8 48 
MAK 3 38 
RUK 6 48 
JOR 14 48 
50 256 
16 YES NO 
BUN 23 30 
KET 6 34 
KIS 22 34 
MAK 12 29 
RUK 36 18 
JOR 33 29 
132 174 
YES 
53 BUN 30.31 
40 KET 22.88 
56 KIS 32.03 
41 MAK 23.45 
54 RUK 30.88 
62 JOR 35.46 
306 
YES 
53 BUN 49.71 
40 KET 37.52 
56 KIS 52.52 
41 MAK 38.46 
54 RUK 50.65 
62 JOR 58.15 
306 
YES 
53 BUN 49.88 
40 KET 37.64 
56 KIS 52.70 
41 MAK 38.59 
54 RUK 50.82 
62 JOR 58.35 
306 
YES 
53 BUN 8.66 
40 KET 6.54 
56 KIS 9.15 
41 MAK 6.70 
54 RUK 8.82 
62 JOR 10.13 
306 
YES 
53 BUN 22.86 
40 KET 17.25 
56 KIS 24.16 
41 MAK 17.69 
54 RUK 23.29 
62 JOR 26.75 
306 
NO EQU 
22.69 2.17 
17.12 2.43 
23.97 1.15 
17.55 2.07 
23.12 0.00 
26.54 0.16 
X2 7.98 
NO EQU 
3.29 0.03 
2.48 0.10 
3.48 0.71 
2.54 0.08 
3.35 0.86 
3.85 2.25 
X2 4.04 
NO EQU 
3.12 0.43 
2.36 0.06 
3.30 0.03 
2.41 1.13 
3.18 0.01 
3.65 0.04 
X2 1.69 
NO EQU 
44.34 3.94 
33.46 0.43 
46.85 0.17 
34.30 2.45 
45.18 1.08 
51.87 1.77 
X2 9.84 
NO EQU 
30.14 0.00 
22.75 12.91 
31.84 0.34 
23.31 3.22 
30.71 12.19 
35.25 2.57 
X2 31.23 
O-E YES 
-5.31 
-4.88 
3.97 
4.55 
0.12 
1.54 
O-E YES 
0.29 
0.48 
-1.52 
-0.45 
-1.65 
2.85 
O-E YES 
1 . 1 2 
0.36 
0.30 
-1.60 
0.18 
-0.35 
O-E YES 
5.34 
-1.54 
-1.15 
-3.71 
-2.82 
3.87 
O-E YES 
0.14 
-11.25 
-2.16 
-5.69 
12.71 
6.25 
p< 0.001 
17 YES NO YES NO EQU O-E YES 
BUN 41 12 53 BUN 38.10 14.90 0.78 2.90 
KET 13 27 40 KET 28.76 1 1.24 30.72 -15.76 
KIS 40 16 56 KIS 40.26 15.74 0.01 -0.26 
MAK 29 12 41 MAK 29.48 11.52 0.03 -0.48 
RUK 43 11 54 RUK 38.82 15.18 1.60 4.18 
JOR 54 8 62 JOR 44.58 17.42 7.09 9.42 
220 86 306 X2 40.23 p< 0.001 
18 YES NO YES NO EQU O-E YES 
BUN 19 34 53 BUN 9.18 43.82 12.71 9.82 
KET 3 37 40 KET 6.93 33.07 2.69 -3.93 
KIS 6 50 56 KIS 9.70 46.30 1.71 -3.70 
MAK 11 30 41 MAK 7.10 33.90 2.59 3.90 
RUK 7 47 54 RUK 9.35 44.65 0.72 -2.35 
JOR 7 55 62 JOR 10.74 51.26 1.57 -3.74 
53 253 306 X2 21.99 p< 0.001 
19 YES NO YES NO EQU O-E YES 
BUN 48 5 53 BUN 47.63 5.37 0.03 0.37 
KET 36 4 40 KET 35.95 4.05 0.00 0.05 
KIS 51 5 56 KIS 50.33 5.67 0.09 0.67 
MAK 33 8 41 MAK .36.85 4.15 3.96 -3.85 
RUK 48 6 54 RUK 48.53 5.47 0.06 -0.53 
JOR 59 3 62 JOR 55.72 6.28 1.91 3.28 
275 31 306 X2 6.05 
20 YES NO YES NO EQU O-E YES 
BUN 22 31 53 BUN 26.50 26.50 1.53 -4.50 
KET 24 16 40 KET 20.00 20.(X) 1.60 4.00 
KIS 23 33 56 KIS 28.00 28.00 1.79 -5.00 
MAK 16 25 41 MAK 20.50 20.50 1.98 -4.50 
RUK 28 26 54 RUK 27.00 27.00 0.07 1.00 
JOR 40 22 62 JOR 31.00 31.00 5.23 9.00 
153 153 306 X2 12.19 p< 0.05 
21 YES NO YES NO EQU O-E YES 
BUN 40 13 53 BUN 40.36 12.64 0.01 -0.36 
KET 31 9 40 KET 30.46 9.54 0.04 0.54 
KIS 49 7 56 KIS 42.64 13.36 3.98 6.36 
MAK 21 20 41 MAK 31.22 9.78 14.02 -10.22 
RUK 43 11 54 RUK 41.12 12.88 0.36 1.88 
JOR 49 13 62 JOR 47.21 14.79 0.28 1.79 
233 73 306 X2 18.70 p< 0.05 
1 1 6 
22 YES NO YES NO EQU O-E YES 
BUN 42 11 53 BUN 42.09 10.91 0.00 -0.09 
KET 32 8 40 KET 31.76 8.24 0.01 0.24 
KIS 50 6 56 KIS 44.47 1 1.53 3.34 5.53 
MAK 24 17 41 MAK 32.56 8.44 10.93 -8.56 
RUK 46 8 54 RUK 42.88 11.12 1.10 3.12 
JOR 49 13 62 JOR 49.24 12.76 0.01 -0.24 
243 63 306 X2 15.38 p< 0.05 
23 YES NO YES NO EQU O-E YES 
BUN 26 27 53 BUN 22.34 30.66 1.0.3 3.66 
KET 23 17 40 KET 16.86 23.14 3.86 6.14 
KIS 20 36 56 KIS 23.61 32.39 0.95 -3.61 
MAK 11 30 41 MAK 17.28 23.72 3.95 -6.28 
RUK 26 28 54 RUK 22.76 31.24 0.79 3.24 
JOR 23 39 62 JOR 26.14 35.86 0.65 -3.14 
129 177 306 X2 11.25 p< 0.05 
BUN 22 31 53 BUN 19.40 33.60 0.55 2.60 
KET 13 27 40 KET 14.64 25.36 0.29 -1.64 
KIS 26 30 56 KIS 20.50 35.50 2.33 5.50 
MAK 1 1 30 41 MAK 15.01 25.99 1.69 -4.01 
RUK 22 32 54 RUK 19.76 .34.24 0.40 2.24 
JOR 18 44 62 JOR 22.69 39.31 1.53 -4.69 
112 194 306 X2 6.79 
25 YES NO YES NO EQU O-E YES 
BUN 26 27 53 BUN 24.42 28.58 0.19 1.58 
KET 20 20 40 KET 18.43 21.57 0.25 1.57 
KIS 26 30 56 KIS 25.80 30.20 0.00 0.20 
MAK 16 25 41 MAK 18.89 22.1 1 0.82 -2.89 
RUK 21 33 54 RUK 24.88 29.12 1.12 -3.88 
JOR 32 30 62 JOR 28.57 33.43 0.76 3.43 
141 165 306 X2 3.15 
26 YES NO YES NO EQU O-E YES 
BUN 29 24 53 BUN 23.21 29.79 2.57 5.79 
KET 17 23 40 KET 17.52 22.48 0.03 -0.52 
KIS 21 35 56 KIS 24.52 31.48 0.90 -3.52 
MAK 18 23 41 MAK 17.95 23.05 0.00 0.05 
RUK 29 25 54 RUK 23.65 30.35 2.16 5.35 
JOR 20 42 62 JOR 27.15 34.85 3.35 -7.15 
134 172 306 X2 9.00 
1 1 7 
27 YES NO YES NO EQU O-E YES 
BUN 25 28 53 BUN 17.49 35.51 4.81 7.51 
KET 15 25 40 KET 13.20 26.80 0.37 1.80 
KIS 17 39 56 KIS 18.48 37.52 0.18 -1.48 
MAK 9 32 41 MAK 13.53 27.47 2.27 -4.53 
RUK 17 37 54 RUK 17.82 36.18 0.06 -0.82 
JOR 18 44 62 JOR 20.46 41.54 0.44 -2.46 
101 205 306 X2 8.12 
28 YES NO YES NO EQU O-E YES 
BUN 20 33 53 BUN 14.55 38.45 2.82 5.45 
KET 13 27 40 KET 10.98 29.02 0.51 2.02 
KIS 15 41 56 KIS 15.37 40.63 0.01 -0.37 
MAK 7 34 41 MAK 11.25 29.75 2.22 -4.25 
RUK 12 42 54 RUK 14.82 39.18 0.74 -2.82 
JOR 17 45 62 JOR 17.02 44.98 0.00 -0.02 
84 222 306 X2 6.30 
29 YES NO YES NO EQU O-E YES 
BUN 24 29 53 BUN 23.04 29.96 0.07 0.96 
KET 20 20 40 KET 17.39 22.61 0.70 2.61 
KIS 26 30 56 KIS 24.34 31.66 0.20 1.66 
MAK 19 22 41 MAK 17.82 23.18 0.14 1.18 
RUK 17 37 54 RUK 23.47 30.53 3.16 -6.47 
JOR 27 35 62 JOR 26.95 35.05 0.00 0.05 
133 173 306 X2 4.26 
30 YES NO YES NO EQU O-E YES 
BUN 24 29 53 BUN 18.88 34.12 2.16 5.12 
KET 14 26 40 KET 14.25 25.75 0.01 -0.25 
KIS 21 35 56 KIS 19.95 36.05 0.09 1.05 
MAK 12 29 41 MAK 14.60 26.40 0.72 -2.60 
RUK 21 33 54 RUK 19.24 34.76 0.25 1.76 
JOR 17 45 62 JOR 22.08 39.92 1.82 -5.08 
109 197 306 X2 5.04 
31 YES NO YES NO EQU O-E YES 
BUN 11 42 53 BUN 9.52 43.48 0.28 1.48 
KET 12 28 40 KET 7.19 32.81 3.93 4.81 
KIS 10 46 56 KIS 10.06 45.94 0.00 -0.06 
MAK 4 37 41 MAK 7.37 33.63 1.88 -3.37 
RUK 8 46 54 RUK 9.70 44.30 0.37 -1.71 
JOR 10 52 62 JOR 11.14 50.86 0.14 -1.14 
55 251 306 X2 6.59 
32 YES NO YES NO EQU O-E YES 
BUN 7 46 53 BUN 6.24 46.76 0.1 1 0.76 
KET 6 34 40 KET 4.71 35.29 0.40 1.29 
KIS 4 52 56 KIS 6.59 49.41 1.15 -2.59 
MAK 3 38 41 MAK 4.82 36.18 0.78 -1.82 
RUK 10 44 54 RUK 6.35 47.65 2.37 3.65 
JOR 6 56 62 JOR 7.29 54.71 0.26 -1.29 
36 270 306 X2 5.08 
33 YES NO YES NO EQU O-E YES 
BUN 17 36 53 BUN 20.61 32.39 1.04 -3.61 
KET 19 21 40 KET 15.56 24.44 1.25 3.44 
KIS 26 30 56 KIS 21.78 34.22 1.34 4.22 
MAK 13 28 41 MAK 15.94 25.06 0.89 -2.94 
RUK 19 35 54 RUK 21.00 33.00 0.31 -2.00 
JOR 25 37 62 JOR 24.11 37.89 0.05 0.89 
119 187 306 X2 4.88 
34 YES NO YES NO EQU O-E YES 
BUN 22 31 53 BUN 19.75 33.25 0.41 2.25 
KET 17 23 40 KET 14.90 25.10 0.47 2.10 
KIS 27 29 56 KIS 20.86 35.14 2.88 6.14 
MAK 11 30 41 MAK 15.27 25.73 1.91 -4.27 
RUK 23 31 54 RUK 20.12 33.88 0.66 2.88 
JOR 14 48 62 JOR 23.10 38.90 5.71 -9.10 
114 192 306 X2 12.03 p< 0.05 
35 YES NO YES NO EQU O-E YES 
BUN 25 28 53 BUN 23.04 29.96 0.30 1.96 
KET 18 22 40 KET 17.39 22.61 0.04 0.61 
KIS 22 34 56 KIS 24.34 31.66 0.40 -2.34 
MAK 16 25 41 MAK 17.82 23.18 0.33 -1.82 
RUK 27 27 54 RUK 23.47 30.53 0.94 3.53 
JOR 25 37 62 JOR 26.95 35.05 0.25 -1.95 
133 173 306 X2 2.25 
36 YES NO YES NO EQU O-E YES 
BUN 23 30 53 BUN 21.82 .31.18 0.1 1 1.18 
KET 16 24 40 KET 16.47 23.53 0.02 -0.47 
KIS 22 34 56 KIS 23.06 32.94 0.08 -1.06 
MAK 19 22 41 MAK 16.88 24.12 0.45 2.12 
RUK 23 31 54 RUK 22.24 31.76 0.04 0.76 
JOR 23 39 62 JOR 25.53 36.47 0.43 -2.53 
126 180 306 X2 1.14 
1 1 9 
37 YES NO YES NO EQU O-E YES 
BUN 53 0 53 BUN 51.60 1.40 1.43 1.40 
KET 39 1 40 KET 38.95 1.05 0.00 0.01 
KIS 56 0 56 KIS 54.52 1.48 1.52 1.48 
MAK 39 2 41 MAK 39.92 1.08 0.89 -0.97 
RUK 52 2 54 RUK 52.58 1.42 0.24 -0.57 
JOR 59 3 62 JOR 60.37 1.63 1.13 -1.34 
298 8 306 X2 5.21 
38 YES NO YES NO EQU O-E YES 
BUN 44 9 53 BUN 44.95 8.05 0.18 -1.12 
KET 35 5 40 KET 33.92 6.08 0.18 0.96 
KIS 54 2 56 KIS 47.49 8.51 5.84 6.49 
MAK 29 12 41 MAK 34.77 6.23 6.98 -6.07 
RUK 47 7 54 RUK 45.80 8.20 0.20 1.18 
JOR 51 11 62 JOR 52.58 9.42 0.26 -1.43 
260 46 306 X2 13.64 p< 0.05 
39 YES NO YES NO EQU O-E YES 
BUN 51 2 53 BUN 49.35 3.65 0.79 1.64 
KET 38 2 40 KET 37.25 2.75 0.20 0.71 
KIS 54 2 56 KIS 52.14 3.86 0.94 1.84 
MAK 40 1 41 MAK 38.18 2.82 1.23 1.80 
RUK 50 4 54 RUK 50.28 3.72 0.02 -0.28 
JOR 52 10 62 JOR 57.73 4.27 8.21 -5.71 
285 21 306 X2 1 1.39 
40 YES NO YES NO EQU O-E YES 
BUN 36 17 53 BUN 36.03 16.97 0.00 -0.03 
KET 21 19 40 KET 27.19 12.81 4.40 -6.19 
KIS 47 9 56 KIS 38.07 17.93 6.55 8.93 
MAK 26 15 41 MAK 27.87 13.13 0.39 -1.87 
RUK 39 15 54 RUK 36.71 17.29 0.45 2.29 
JOR 39 23 62 JOR 42.14 19.86 0.73 -3.14 
208 98 306 X2 12.52 p< 0.05 
41 YES NO YES NO EQU O-E YES 
BUN 4 49 53 BUN 4.85 48.15 0.16 -0.85 
KET 5 35 40 KET 3.66 36.34 0.54 1.34 
KIS 9 47 56 KIS 5.12 50.88 3.23 3.88 
MAK 3 38 41 MAK 3.75 37.25 0.17 -0.75 
RUK 6 48 54 RUK 4.94 49.06 0.25 1.06 
JOR 1 61 62 JOR 5.67 56.33 4.24 -4.67 
28 278 306 X2 8.58 
1 2 0 
42 YES NO 
BUN 3 50 53 BUN 
KET 1 39 40 KET 
KIS 5 51 56 KIS 
MAK 3 38 41 MAK 
RUK 5 49 54 RUK 
JOR 3 59 62 JOR 
20 286 306 
43 YES NO 
BUN 51 2 53 BUN 
KET 40 0 40 KET 
KIS 54 2 56 KIS 
MAK 40 1 41 MAK 
RUK 54 0 54 RUK 
JOR 58 4 62 JOR 
297 9 306 
44 YES NO 
BUN 51 2 53 BUN 
KET 39 1 40 KET 
KIS 49 7 56 KIS 
MAK 39 2 41 MAK 
RUK 53 1 54 RUK 
JOR 52 10 62 JOR 
283 23 306 
45 YES NO 
BUN 42 1 1 53 BUN 
KET 37 3 40 KET 
KIS 53 3 56 KIS 
MAK 39 2 41 MAK 
RUK 49 5 54 RUK 
JOR 54 8 62 JOR 
274 32 306 
46 YES NO 
BUN 36 17 53 BUN 
KET 34 6 40 KET 
KIS 43 13 56 KIS 
MAK 36 5 41 MAK 
RUK 43 11 54 RUK 
JOR 53 9 62 JOR 
245 61 306 
YES NO EQU O-E YES 
3.46 49.54 0.07 -0.46 
2.61 37.39 1.07 -1.61 
3.66 52.34 0.52 1.34 
2.68 38.32 0.04 0.32 
3.53 50.47 0.66 1.47 
4.05 57.95 0.29 -1.05 
X2 2.65 
YES NO EQU O-E YES 
51.42 1.58 0.12 -0.43 
38.81 1.19 1.23 1.19 
54.33 1.67 0.10 -0.40 
39.78 1.22 0.03 0.20 
52.39 1.61 1.66 1.61 
60.15 1.85 2.64 -2.18 
X2 5.79 
YES NO EQU O-E YES 
48.99 4.01 1.07 1.99 
36.98 3.02 1.41 1.98 
51.77 4.23 2.11 -2.88 
37.90 3.10 0.36 1.01 
49.92 4.08 2.48 3.06 
57.31 4.69 6.17 -5.17 
X2 13.59 p< 0.05 
YES NO EQU O-E YES 
47.38 5.62 5.82 -5.40 
35.76 4.24 0.31 1.08 
50.06 5.94 1.48 2.80 
36.65 4.35 1.22 2.17 
48.27 5.73 0.08 0.65 
55.43 6.57 0.29 -1.30 
X2 9.19 
YES NO EQU O-E YES 
42.39 10.61 4.29 -6.04 
32.00 8.00 0.53 1.84 
44.79 11.21 0.36 -1.79 
32.80 8.20 1.45 3.08 
43.19 10.81 0.01 -0.21 
49.59 12.41 0.97 3.11 
X2 7.60 
1 2 1 
Appendix VIII: Wildlife abundance study: directions for transects 
Transect Terms: 
Distance 
Bearing 
Common Name 
North 
East 
Soil 
Vegetation 
Herd # 
Distance of individual from transect 
Direction in degrees of individual sighted from the transect line 
Record the common name of the species sighted 
Northing coordinate of the waypoint ex) 9###### 
Easting coordinate of the waypoint ex) 4##### 
R red 
G gray or whitish 
B brown 
1 low, densely brushy 
2 more space, some grasses, small trees 
3 more open savanna, larger tress 
Record number in herd spotted (if approximated record with 
Materials: Number 
Compass 3 
GPS units 2 
Range Finder 1 or 2 
African Wildlife Field Guide/bird books 2 
Binoculars 1 or 2 
Back up Batteries 1 set for per electronic 
Field notebook 1 
Methods: 
• Walk the transect at a slower than normal pace 
• The navigator will keep you on course by following the bearing of the transect 
• Right side and Left side "sighters" only look on their respective sides 
• Once a sighting is made, record data in order on data sheet 
• Herds- If animals are grouped, record distance and bearing of center of herd 
• Take a waypoint at every sighting and save it under the "number" of the sighting 
in your GPS 
• At the end of the transect- all waypoints MUST be recorded onto the data sheet 
• If you need have more than 35 sightings, append with extra data sheet 
Data to record on transect data sheet: 
1) Wildlife sighted 
2) Birds if ID is possible and note position (sky, ground, tree, etc.) 
3) Termite mounds: with TM in place of "common name" 
4) Cows/goats: as COWS or GOATS: Do not duplicate herds 
Field Notes: any special notes on a sighting 
General Notes: any notes not specific to a sighting- the start and end coordinates 
Always note possible error(s), tracks, scat, weather, water holes, mines, cattle bomas and 
other notes as you see fit 
1 2 2 
Appendix IX: Wildlife abundance study: Transect data sheet 
Wildlife Abundance Study: Transects Transect # 
July-Aug 2007 Team Members 
Muangu Ranch Sighter 
UTM 37: Heading Sighter 
Date Navigation 
Time KWS rangers 
# Distance Bearing Common 
Name 
Herd 
# 
North East Soil Color Vegetation 
1 m o R G B 1 2 3 
2 m 0 R G B 1 2 3 
3 m 0 R G B 1 2 3 
4 m 0 R G B 1 2 3 
5 m o R G B 1 2 3 
6 m o R G B 1 2 3 
7 m 0 R G B 1 2 3 
8 m o R G B 1 2 3 
9 m o R G B 1 2 3 
10 m o R G B 1 2 3 
11 m o R G B 1 2 3 
12 m o R G B 1 2 3 
13 m o R G B 1 2 3 
14 m o R G B 1 2 3 
15 m o R G B 1 2 3 
16 m o R G B 1 2 3 
17 m o R G B 1 2 3 
18 m o R G B 1 2 3 
19 m 0 R G B 1 2 3 
20 m o R G B 1 2 3 
21 m 0 R G B 1 2 3 
22 m o R G B 1 2 3 
23 m 0 R G B 1 2 3 
24 m 0 R G B 1 2 3 
25 m 0 R G B 1 2 3 
26 m o R G B 1 2 3 
27 m 0 R G B 1 2 3 
28 m o R G B 1 2 3 
1 2 3 
Appendix X: Transect Data 
Maungu 
Ranch 
Date T# Distance 
(m) 
Bearing 
O 
Common 
Name 
Scientific Name Herd # Northing Easting S V 
7/16/2007 1A START 9579697 446167 
7/16/2007 1A 108 249 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
1 9579813 446080 R 3 
7/16/2007 1A 38 348 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
2 9579971 445969 R 3 
7/16/2007 1A 10 23 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
3 9579971 445969 R 3 
7/16/2007 1A 12 4 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
15 9580098 445899 R 2 
7/16/2007 1A 26 328 Black-throated 
Barbet 
Tricholaemu 
melanocephalu 
2 9580142 445874 R 2 
7/16/2007 1A 38 289 Lark Alaudidae Family 1 9580358 445702 R 3 
7/16/2007 1A 193 213 Coke's 
Hartebeest 
Alcelaphus 
buselaphus 
-) 9580466 445621 R 2 
7/16/2007 1A 144 245 Long-tailed 
Fiscal 
Lanius cabanisi 1 9580556 445553 R 3 
7/16/2007 1A 38 110 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9580772 445326 R 2 
7/16/2007 1A 40 7 Golden Pipit Tmetothylacus 
tenellus 
1 9580851 445376 R 3 
7/16/2007 1A 46 307 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
3 9581023 445257 R 3 
7/16/2007 1A 46 18 Montagu's 
Harrier Hawk 
Circus pygargus 2 9581032 445255 R 2 
7/16/2007 1A 74 357 Speckled 
Mousebird 
Colius striatus 3 9581422 444996 R 2 
7/16/2007 1A 23 278 Golden Pipit Tmetothylacus 
tenellus 
1 9581462 444955 R 2 
7/16/2007 1A 32 302 Redbilled 
Hornbill 
Tockus 
erythrorhynchus 
1 9581565 444883 R 2 
7/16/2007 1A 33 60 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9581642 444844 R 3 
7/16/2007 1A 97 1 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9581999 444605 R 2 
7/16/2007 1A 43 281 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
1 9582057 444556 R 3 
7/16/2007 1A 40 51 Dove Columbidae 
Family 
1 9582246 444435 R 3 
7/16/2007 1A 64 267 cattle Bos taurus -55 9582680 444170 R 3 
7/16/2007 1A 150 311 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9582924 444017 R 3 
7/16/2007 1A 51 345 Lilac-breasted 
Roller 
Coracias caudata 1 9583111 443901 R 2 
7/16/2007 1A 3 49 Red spitting 
cobra 
Naja pallida 1 9583782 443363 R 2 
7/16/2007 1A END 9583799 443334 
7/16/2007 2A START 9585012 444927 
7/16/2007 2A 4 201 Sunbird Nectariniidae 
Family 
2 9584991 444934 R 2 
7/16/2007 2A 61 266 Burchell's 
zebra 
Equus burchellii 3 9584583 445174 R 2 
7/16/2007 2A 76 173 Eastern 
Yellow-billed 
Hornbill 
Tockus flavirostris 1 9584389 445279 R 2 
1 2 4 
7/16/2007 2A 80 104 Eastern 
Yellow-billed 
Hornbill 
Tockus flavirostris 3 9584342 445331 R 2 
7/16/2007 2A 39 213 Black-throated 
Barbet 
Tricholuenui 
melanocephala 
2 9584243 445380 R 2 
7/16/2007 2A 57 236 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9584063 445489 R 2 
7/16/2007 2A 59 197 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9584063 445489 R 2 
7/16/2007 2A 90 248 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9583951 445558 R 2 
7/16/2007 2A 43 114 giraffe Giraffa 
camelopardalis 
3 9583119 446347 R 3 
7/16/2007 2A 27 206 Lark Alaudidae Family 1 9582938 446510 R 2 
7/16/2007 2A 159 59 EastemPale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9582886 446594 R 3 
7/16/2007 2A 44 211 Lilac-breasted 
Roller 
Coracias caudata 5 9582730 446670 R 3 
7/16/2007 2A 27 313 Whited-
headed Barbet 
Lybius 
leucocephalus 
1 9582715 446686 R 3 
7/16/2007 2A 23 84 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9581549 447122 R 2 
7/16/2007 2A 22 140 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9581255 447294 R 2 
7/16/2007 2A 53 89 Long-tailed 
Fiscal 
Lanius cabanisi 5 9581149 447436 R 2 
7/16/2007 2A 48 90 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
4 9580996 447690 R 2 
7/16/2007 2A END 9580928 447767 
7/17/2007 3A START 9582165 449340 
7/17/2007 3A 22 234 Abyssinian 
Scimitarbill 
Rhinopomastus 
minor 
2 9582441 449230 R 3 
7/17/2007 3 A 17 287 Hildebrandt's 
Starling 
Lamprotomis 
hildebrandti 
1 9582676 449154 R 2 
7/17/2007 3 A 26 295 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9582860 449105 R 2 
7/17/2007 3A 29 281 Grassland 
Pipit 
Anthus 
cinnamomeus 
2 9582929 449078 R 2 
7/17/2007 3A 16 333 Sunbird Nectariniidae 
Family 
2 9583069 449037 R 2 
7/17/2007 3A 59 53 Hombill Tockus sp 1 9583138 449013 R 2 
7/17/2007 3A 30 292 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9583270 448968 R 2 
7/17/2007 3A 50 64 Eastern 
Yellow-billed 
Hornbill 
Tockus flavirostris 1 9583292 448961 R 2 
7/17/2007 3A 22 326 von der 
Decken's 
Hornbill 
Tockus deckeni 2 9583512 448880 R 2 
7/17/2007 3A 76 223 Long-tailed 
Fiscal 
Lanius cabanisi 2 9583756 448790 R 2 
7/17/2007 3A 12 250 Fly Catcher no ID 2 9583802 448770 R 2 
7/17/2007 3A 15 345 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9584235 448658 R 2 
7/17/2007 3 A 20 328 African 
Morning Dove 
Streptopelia 
decipiens 
1 9584235 448659 R 2 
7/17/2007 3 A 15 55 Kirk's dik-dik Madoqua kirkii 1 9584271 448659 R 2 
7/17/2007 3 A 11 5 Pipit Motacillidae 
Family 
1 9584271 448659 R 2 
7/17/2007 3 A 29 322 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9584520 448556 R 2 
1 2 5 
7/17/2007 3A 32 34 cattle Bos taurus 100 9584792 448474 R 3 
7/17/2007 3A 39 302 Long-tailed 
Fiscal 
Lanius cabanisi 4 9584795 448468 R 2 
7/17/2007 3A 13 317 Black-throated 
Barbet 
Tricholaema 
melanocephala 
3 9584795 448468 R 2 
7/17/2007 3A 13 317 Golden-
breasted 
Bunting 
Emberiza 
flaviventris 
kalaharica 
2 9584795 448468 R 2 
7/17/2007 3A 38 69 Chin-spot 
Batis 
Batis molitor 1 9584812 448465 R 2 
7/17/2007 3A 47 320 White-eyed 
Slaty 
Flycatcher 
Melaenornis 
fischeri 
3 9584862 448446 R 3 
7/17/2007 3A 60 341 hare no ID 1 9584911 448450 R 3 
7/17/2007 3A 78 272 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9584962 448427 R 3 
7/17/2007 3A 17 248 Fork-tailed 
Drongo 
Dicrurus adsimilis 2 9585259 448315 R 3 
7/17/2007 3A 23 248 Chin-spot 
Batis 
Batis molitor 2 9585259 448315 R 3 
7/17/2007 3A 23 248 Eastern 
Yellow-billed 
Hombill 
Tockus flavirostris 1 9585279 448297 R 3 
7/17/2007 3A 25 325 Kirk's dik-dik Madoqua kirkii 1 9585290 448294 R 3 
7/17/2007 3A 50 305 Kirk's dik-dik Madoqua kirkii 2 9585513 448204 R 3 
7/17/2007 3A 50 305 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
3 9585513 448204 R 3 
7/17/2007 3A 50 305 Fork-tailed 
Drongo 
Dicrurus adsimilis 2 9585513 448204 R 3 
7/17/2007 3A 47 329 Fly Catcher no ID 1 9585513 448204 R 3 
7/17/2007 3A 46 0 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9585569 448176 R 3 
7/17/2007 3A 48 1 Kirk's dik-dik Madoqua kirkii 2 9585695 448134 R 3 
7/17/2007 3A 59 322 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9585760 448113 R 3 
7/17/2007 3A 31 2 Black-throated 
Barbet 
Tricholaema 
melanocephala 
2 9585922 448022 R 3 
7/17/2007 3 A 65 267 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
3 9585922 448022 R 3 
7/17/2007 3A 150 72 giraffe Giraffa 
camelopardalis 
2 9586161 447918 R 2 
7/17/2007 3A 11 275 impala 6 9586288 447869 R 2 
7/17/2007 3A 64 284 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
1 9586433 447801 R 2 
7/17/2007 3A 56 265 Lovebirds no ID 5 9586521 447764 R 2 
7/17/2007 3A 10 333 Hornbill Tockussp 4 9586521 447764 R 2 
7/17/2007 3A END 9586845 447610 
7/17/2007 4A START 9587578 449479 
7/17/2007 4A 59 248 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9587385 449645 R 2 
7/17/2007 4A 27 20 Black-throated 
Barbet 
Tricholaema 
melanocephala 
2 9587366 449663 R 2 
7/17/2007 4A 12 42 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9587261 449757 R •> 
7/17/2007 4A 25 256 Fork-tailed 
Drongo 
Dicrurus adsimilis 2 9586790 450164 R 2 
1 2 6 
7/17/2007 4A 38 56 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9586442 450405 R 2 
7/17/2007 4A 59 139 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
14 9586347 450511 R 2 
7/17/2007 4A 37 55 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9586201 450636 R 3 
7/17/2007 4A 37 55 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
3 9586201 450636 R 3 
7/17/2007 4A 11 29 Beautiful 
Sunbird 
Nectarinia 
pulchella 
2 9586005 450829 R 3 
7/17/2007 4A 12 213 White-browed 
Scrub-robin 
Cercotricluis 
leucophrys 
1 9585728 451056 B 3 
7/17/2007 4A 5 208 White-browed 
Scrub-robin 
Cercotricluis 
leucophrys 
1 9585728 451056 B 3 
7/17/2007 4A 5 49 Cisticola no ID 1 9585709 451065 B 3 
7/17/2007 4A 55 246 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9585289 451386 B 3 
7/17/2007 4A 67 177 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9585284 451392 B 3 
7/17/2007 4A 23 208 Sunbird 1 9585247 451408 B 3 
7/17/2007 4A 69 198 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9585247 451408 B 3 
7/17/2007 4A 50 287 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9585163 451508 R 3 
7/17/2007 4A 46 86 hare 1 9585082 451580 R 3 
7/17/2007 4A 6 46 Heughlin's 
Courser 
Rhinoptilus ductus 2 9584851 451751 R 3 
7/17/2007 4A 78 80 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9584729 451857 R 3 
7/17/2007 4A 141 112 Hildebrandt's 
Starling 
Lamprotornis 
hildehrandti 
9 9584729 451857 R 1 
7/17/2007 4A 141 112 Common 
Fiscal 
Lanius collaris 1 9584729 451857 R 1 
7/17/2007 4A 20 30 Long-tailed 
Fiscal 
Lanius cabanisi 1 9584474 452104 R 3 
7/17/2007 4A 59 221 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9584421 452130 R 3 
7/17/2007 4A 55 106 mongoose no ID 1 9584359 452235 R 3 
7/17/2007 4A 58 138 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9584340 452248 R 3 
7/17/2007 4A END 9584316 452269 
7/22/2007 5A START 9584529 452571 
7/22/2007 5A 26 330 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9584727 452454 R 2 
7/22/2007 5A 17 297 Golden Pipit Tmetothylacus 
tenellus 
1 9584813 452396 R 2 
7/22/2007 5A 4 223 lizard no ID 1 9584918 452329 R 2 
7/22/2007 5A 65 263 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9584943 452315 R 2 
7/22/2007 5A 23 23 Grassland 
Pipit 
Anthus 
cinnamomeus 
3 9585025 452279 R 2 
7/22/2007 5A 54 322 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
3 9585145 452211 R 2 
7/22/2007 5A 56 334 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
40 9585145 452211 R 2 
7/22/2007 5A 56 334 Fischer's 
Starling 
Spreo ftscheri 30 9585145 452211 R 2 
7/22/2007 5A 56 334 Lesser Masked 
Weaver 
Ploceus 
intermedins 
3 9585145 452211 R 2 
7/22/2007 5A 36 55 White-headed Dinemellia 20 9583979 451378 R 2 
1 2 7 
Buffalo-
Weaver 
dinemelli 
7/22/2007 5A 27 301 White-browed 
Scrub-robin 
Cercotrichas 
leucophrys 
3 9583979 451378 R 2 
7/22/2007 5A 40 302 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9585932 451734 R 2 
7/22/2007 5A 16 235 birds no ID 2 9585955 451724 R 2 
7/22/2007 5A 32 235 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9586211 451557 R 2 
7/22/2007 5A 21 46 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
2 9586293 451523 R 2 
7/22/2007 5A 21 46 Chinspot Batis Batis molitor 2 9586293 451523 R 2 
7/22/2007 5A 10 45 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9586455 451434 R 2 
7/22/2007 5A 2 44 Golden Pipit Tmetothylacus 
tenellus 
1 9586510 451395 R 2 
7/22/2007 5A 2 324 Kirk's dik-dik Madoqua kirkii 1 9586795 451226 R 2 
7/22/2007 5A 21 304 Fork-tailed 
Drongo 
Dicrurus adsimilis 2 9586907 451165 R 2 
7/22/2007 5A 33 269 Long-tailed 
Fiscal 
Lanius cabanisi 2 9587108 451068 B i 
7/22/2007 5A 16 369 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9587167 451014 B 2 
7/22/2007 5 A 5 25 White-browed 
Scrub-robin 
Cercotrichas 
leucophrys 
1 9587251 450496 B 2 
7/22/2007 5 A 33 336 hornbill Tockus spp. 2 9587408 450869 B 2 
7/22/2007 5 A 19 61 Kirk's dik-dik Madoqua kirkii 2 9587540 450805 B 2 
7/22/2007 5A 22 160 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
5 9587540 450805 B 2 
7/22/2007 5A 5 290 White-bellied 
Bustard 
Eupodotis 
senegalensis 
1 9588116 450458 R 2 
7/22/2007 5A 19 302 White-browed 
Scrub-robin 
Cercotrichas 
leucophrys 
1 9588352 450316 R 2 
7/22/2007 5A 20 354 White-bellied 
Bustard 
Eupodotis 
senegalensis 
1 9588536 450221 R 2 
7/22/2007 5 A 20 354 White-bellied 
Go Away Bird 
Corytliiaxoides 
leucogaster 
2 9588536 450221 R 2 
7/22/2007 5A 20 354 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9588536 450221 R 2 
7/22/2007 5A END 9588826 450042 
7/22/2007 6A START 9590074 451601 
7/22/2007 6A 32 128 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9589688 451816 R 2 
7/22/2007 6A 26 238 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9589181 452124 R 2 
7/22/2007 6A 6 207 WWH Shrike 1 9589093 452182 R 2 
7/22/2007 6A 5 114 Kirk's dik-dik Madoqua kirkii 5 9589048 452198 R 1 
7/22/2007 6A 17 91 von der 
Decken's 
Hornbill 
Tockus deckeni 5 9588506 452506 R 2 
7/22/2007 6A 25 90 Red-billed 
hornbill 
Tockus 
erythrorhynchus 
1 9588492 452542 R 2 
7/22/2007 6A 15 210 Kirk's dik-dik Madoqua kirkii 1 9588104 452760 R 2 
7/22/2007 6A 18 193 White-bellied 
Go Away Bird 
Corytliiaxoides 
leucogaster 
1 9588059 452806 R 3 
7/22/2007 6A 15 222 Fork-tailed 
Drongo 
Dicrurus adsimilis 3 9588031 452803 R 2 
7/22/2007 6A 12 104 Black-throated 
Barbet 
Tricholaema 
melanocephala 
3 9588021 452806 R 3 
7/22/2007 6A 19 136 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
3 9587699 453001 R 2 
1 2 8 
7/22/2007 6A 26 95 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
3 9586727 453582 R 3 
7/22/2007 6A 30 215 Eastern 
Yellow-billed 
Hornbill 
Tockus flavirostris 1 9586214 453884 R 2 
7/22/2007 6A 19 175 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9585885 454081 R 3 
7/22/2007 6A 52 80 Doves Columbidae 
Family 
2 9588059 457176 R 2 
7/22/2007 6A END 9588059 457176 
7/23/2007 7A START 9586947 455758 
7/23/2007 7A 25 310 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9586992 455714 R 2 
7/23/2007 7A 34 230 Golden-
breasted 
Starling 
Lamprotornis 
regius 
3 9586992 455714 R 2 
7/23/2007 7A 31 250 Fork-tailed 
Drongo 
Dicrurus adsimilis 3 9586992 455714 R 2 
7/23/2007 7A 38 250 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
7 9586992 455714 R 2 
7/23/2007 7A 12 270 common 
duiker 
Sylvicapra 
grimmia 
1 9587330 455494 R 1 
7/23/2007 7A 18 275 Weaver Ploceidae Family 1 9587383 455467 R 2 
7/23/2007 7A 2 15 White-bellied 
Bustard 
Eupodotis 
senegalensis 
1 9587383 455467 R 2 
7/23/2007 7A 28 325 White-drested 
Helmet-shrike 
Prionops plumatus 10 9587727 455269 R 3 
7/23/2007 7A 18 315 Long-tailed 
Fiscal 
Lanius cabanisi 1 9587768 455250 R 2 
7/23/2007 7A 50 340 Kirk's dik-dik Madoqua kirkii 2 9587036 455157 R 2 
7/23/2007 7A 70 319 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9587977 455141 R 2 
7/23/2007 7A 32 319 Kirk's dik-dik Madoqua kirkii 2 9588097 455090 R 2 
7/23/2007 7A 50 320 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9588431 454966 R 2 
7/23/2007 7A 4 39 Red-necked 
Spurfowl 
Ptemistis afer 1 9588582 454885 R 2 
7/23/2007 7A 50 325 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
4 9588854 454770 R 2 
7/23/2007 7A 43 315 White-drested 
Helmet-shrike 
Prionops plumatus 4 9588874 454759 R 2 
7/23/2007 7A 22 325 Sunbird Nectariniidae 
Family 
1 9588988 454693 R 2 
7/23/2007 7A 32 285 Dove Columbidae 
Family 
1 8589157 454597 R 3 
7/23/2007 7A 25 25 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9589916 454202 R 2 
7/23/2007 7A 32 45 Yellow-
spotted 
Petronia 
Petronia pyrgita 6 9589990 454191 R 2 
7/23/2007 7A 16 299 Blue-naped 
Mousebird 
Urocolius 
macrourus 
4 9590204 454078 R 2 
7/23/2007 7A 10 315 Spurfowl no ID 4 9590277 454056 R 2 
7/23/2007 7A 25 335 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
4 9590277 454056 R 2 
7/23/2007 7A 50 38 White-crested 
Helmet-shrike 
Prionops plumatus 25 9590374 454014 R 2 
7/23/2007 7A 10 20 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9590374 454014 R 2 
7/23/2007 7A 10 320 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9590696 453839 R 2 
7/23/2007 7A 10 280 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9590745 453815 R 2 
7/23/2007 7A 20 300 Fork-tailed Dicrurus adsimilis 2 9590851 453776 R 2 
1 2 9 
Drongo 
7/23/2007 7A 20 300 Cardinal 
Woodpecker 
Dendropicos 
fuscescens 
5 9590851 453776 R 2 
7/23/2007 7A 23 260 Sunbird Nectariniidae 
Family 
1 9590872 453771 R 2 
7/23/2007 7A 2 325 ground 
squirrel 
no ID 1 9590954 453751 R 2 
7/23/2007 7A 25 78 Black-throated 
Barbet 
Tricholaema 
melanocephala 
3 9591186 453604 R 2 
7/23/2007 7A 10 305 von der 
Decken's 
Hornbill 
Tockus deckeni 2 9591377 453500 R 3 
7/23/2007 7A END 9591390 453486 
7/23/2007 8A START 9592379 455214 
7/23/2007 8A 25 50 impala Aepyceros 
melampus 
22 9591735 455545 R 1 
7/23/2007 8A 10 287 Kirk's dik-dik Madoqua kirkii 1 9591707 455559 R 1 
7/23/2007 8A 20 90 White-crested 
Helmet-shrike 
Prionops plumatus 3 9591431 455688 R 1 
7/23/2007 8A 20 90 Nubian 
Woodpecker 
Campethera 
nubica 
2 9591431 455688 R 1 
7/23/2007 8A 26 30 Black-headed 
Weaver 
Ploceus 
melanocephalus 
1 9591356 455716 R 1 
7/23/2007 8A n 250 Red-billed 
Hornbill 
Tockus 
erxthrorhxnclms 
1 9591335 455734 R 2 
7/23/2007 8A ii 250 Warbler Sylviidae Family 1 9591335 455734 R 2 
7/23/2007 8A 15 30 Sunbird Nectariniidae 
Family 
4 9591335 455734 R 2 
7/23/2007 8A 21 60 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
2 9591239 455778 R 2 
7/23/2007 8A 22 134 Kirk's dik-dik Madoqua kirkii 2 9591090 455827 R 2 
7/23/2007 8A 45 60 Dove Columbidae 
Family 
1 9590551 456103 R 2 
7/23/2007 8A 40 30 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9590465 456173 R 2 
7/23/2007 8A 50 60 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9590435 456194 R 2 
7/23/2007 8A 50 60 Golden-
breasted 
Starling 
Cosnwpsarus 
regius 
1 9590435 456194 R i 
7/23/2007 8A 3 240 Blue-naped 
Mousebird 
Urocolius 
macrourus 
1 9590379 456207 R 2 
7/23/2007 8A 20 250 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9590272 456260 R 2 
7/23/2007 8A 15 80 mongoose no ID 9590007 456415 R 2 
7/23/2007 8A 3 60 ground 
squirrel 
no ID 1 9589875 456463 R 2 
7/23/2007 8A 18 240 common 
duiker 
Sylvicapra 
grimmia 
1 9589876 456466 R 2 
7/23/2007 8A 20 140 White-bellied 
Bustard 
Eupodotis 
senegalensis 
1 9589684 456576 R 3 
7/23/2007 8A 12 180 Fork-tailed 
Drongo 
Dicrurus adsimilis 2 9588672 457096 R i 
7/23/2007 8A 12 180 White-bellied 
Go Away Bird 
Corytliiaxoides 
leucogaster 
2 9588672 457096 R 2 
7/23/2007 8A 25 115 Black-throated 
Barbet 
Tricholaema 
melanocephala 
2 9588667 457909 R 2 
7/23/2007 8A 6 220 Yellow-
necked 
Spurfowl 
Pternistes 
leucoscepus 
4 9588615 457117 R i 
7/23/2007 8A 1 90 ground 
squirrel 
no ID 1 9588357 457235 R i 
7/23/2007 8A END 9588214 457280 
1 3 0 
7/30/2007 IB START 9589429 437588 
7/30/2007 IB 32 176 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9589364 437644 B r 
7/30/2007 IB 142 200 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9589364 437644 B r 
7/30/2007 IB 16 351 Cisticola no ID 4 9589326 437684 B r 
7/30/2007 IB 59 242 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9589156 437785 B r 
7/30/2007 IB 79 202 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9589088 437799 B r 
7/30/2007 IB 75 87 Red-and-
yellow Barbet 
Trachyphonus 
erythrocephalus 
1 9589004 437846 B r 
7/30/2007 IB 45 148 Tiata Fiscal 1 9588998 437852 B r 
7/30/2007 IB 112 220 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9588960 437881 B r 
7/30/2007 IB 112 240 Long-tailed 
Fiscal 
Lanius cabanisi 1 9588670 438077 B r 
7/30/2007 IB 49 119 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9588628 438091 B r 
7/30/2007 IB 149 246 Fork-tailed 
Drongo 
Dicrurus adsimilis 3 9588520 438149 B r 
7/30/2007 IB 148 204 Hildebrandt's 
Starling 
Lamprotomis 
hildebrandti 
1 9588356 438247 B r 
7/30/2007 IB 70 231 Spurfowl no ID 3 9588356 438247 B r 
7/30/2007 IB 112 261 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9588356 438247 B r 
7/30/2007 IB 72 144 Long-tailed 
Fiscal 
Lanius cabanisi 3 9588286 438274 B r 
7/30/2007 IB 92 82 Pipit Motacillidae 
Family 
1 9588286 438274 B r 
7/30/2007 IB 67 212 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9588088 438409 B 2 
7/30/2007 IB 66 240 White-headed 
Buffalo-
Weaver 
Dinemellia 
dinemelli 
1 9588068 438427 B 2 
7/30/2007 IB 76 240 Long-tailed 
Fiscal 
Lanius cabanisi 1 9588068 438427 B 2 
7/30/2007 IB 46 219 Long-tailed 
Fiscal 
Lanius cabanisi 1 9588024 438468 R 2 
7/30/2007 IB 42 107 Kirk's dik-dik Madoqua kirkii 1 9587962 438508 R 2 
7/30/2007 IB 32 111 Ring-necked 
Dove 
Streptopelia 
capicola 
1 9587882 438568 R 2 
7/30/2007 IB 30 137 Bee Eater Merops sp 1 9587870 438575 R 2 
7/30/2007 IB 81 141 White-headed 
Buffalo-
Weaver 
Dinemellia 
dinemelli 
6 9587736 438657 R 2 
7/30/2007 IB 12 245 Fork-tailed 
Drongo 
Dicrurus adsimilis 2 9587660 438736 R 2 
7/30/2007 IB 57 59 Kenrick's 
Starling 
Poeoptera kenricki 4 9587660 438736 R 2 
7/30/2007 IB 57 59 Red-billed 
Hornbill 
Tockus 
en'tlirorhxnchus 
1 9587648 438740 R 2 
7/30/2007 IB 81 134 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9587392 438965 R -> 
7/30/2007 IB 13 259 Purple 
Grenadier 
Granatina 
ianthinogaster 
5 9587174 439125 R 2 
7/30/2007 IB 47 230 Ring-necked 
Dove 
Streptopelia 
capicola 
1 9586930 439320 R 2 
7/30/2007 IB 62 178 Blue-naped 
Mousebird 
Urocolius 
macrourus 
4 9586912 439331 R 2 
7/30/2007 IB 38 60 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9586902 439337 R 2 
1 3 1 
7/30/2007 IB 10 6 Spurfowl no ID 2 9586868 439365 R 2 
7/30/2007 IB 15 49 Black-Bellied 
Bustard 
Eupodotis 
melanogaster 
1 9586834 439388 R 2 
7/30/2007 IB 49 49 Greyheaded 
Sparrow 
Passer griseus 2 9586612 439543 R 1 
7/30/2007 IB 27 197 Kirk's dik-dik Madoqua kirkii 1 9586404 439713 B 1 
7/30/2007 IB 40 105 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9586356 439740 B 1 
7/30/2007 IB 55 81 Lilac-breasted 
Roller 
Coracias caudata 1 9586296 439772 B 1 
7/30/2007 IB 60 144 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9586280 439781 B 1 
7/30/2007 IB 42 61 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9586270 439796 B 1 
7/30/2007 IB 81 119 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
1 9586238 439812 B 1 
7/30/2007 IB 9 111 Night Jar no ID 1 9586238 439812 B 1 
7/30/2007 IB 32 103 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
1 9586170 439872 B 1 
7/30/2007 IB 17 70 Black-Bellied 
Bustard 
Eupodotis 
melanogaster 
1 9586076 439960 B 1 
7/30/2007 IB 39 122 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
10 9586076 439960 B 1 
7/30/2007 IB 27 175 Hildebrandt's 
Starling 
Lamprotornis 
hildebrandti 
10 9586026 440006 B 1 
7/30/2007 IB 80 94 Kirk's dik-dik Madoqua kirkii 2 9586026 440006 B 1 
7/30/2007 IB 35 97 D'Arnaud's 
Barbet 
Trachyphonus 
darnaudii 
2 9585956 440059 R 1 
7/30/2007 IB 24 170 Superb 
Starling 
Lamprotornis 
superbus 
1 9585874 440132 R 1 
7/30/2007 IB 105 92 White-headed 
Buffalo-
Weaver 
Dinemellia 
dinemelli 
1 9585812 440185 R 1 
7/30/2007 IB 23 198 White-headed 
Buffalo-
Weaver 
Dinemellia 
dinemelli 
10 9585752 440227 R 1 
7/30/2007 IB 27 99 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
2 9585616 440325 R 1 
7/30/2007 IB 5 128 Black-Bellied 
Bustard 
Eupodotis 
melanogaster 
1 9585358 440465 R 1 
7/30/2007 IB END 9585361 440465 
7/30/2007 2B START 9586520 442094 
7/30/2007 2B 17 276 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9586788 442008 R 2 
7/30/2007 2B 46 297 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9586838 441983 R 2 
7/30/2007 2B 36 345 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
2 9586862 441970 R 2 
7/30/2007 2B 20 284 D'Arnaud's 
Barbet 
Trachyphonus 
darnaudii 
2 9586874 441964 R i 
7/30/2007 2B 47 340 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
2 9586908 441955 R 2 
7/30/2007 2B 10 94 White-browed 
Scrub-robin 
Cercotrichas 
leucophrys 
1 9587220 441841 R 2 
7/30/2007 2B 11 48 Fork-tailed 
Drongo 
Dicrurus adsimilis I 9587282 441812 R 2 
7/30/2007 2B 32 50 Fischer's 
Starling 
Spreo fischeri 3 9587316 441806 R 2 
1 3 2 
7/30/2007 2B 45 353 Fischer's 
Starling 
Spreo fischeri 9 9587316 441806 R 2 
7/30/2007 2B 29 43 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9587678 441637 R 2 
7/30/2007 2B 38 267 Blue-naped 
Mousebird 
Urocolius 
macrourus 
4 9587758 441588 R 2 
7/30/2007 2B 38 267 Northern 
White-
crowned 
Shrike 
Eurocephalus 
rueppellii 
1 9587758 441588 R 2 
7/30/2007 2B 48 45 Ring-necked 
Dove 
Streptopelia 
capicola 
2 9587844 441575 R 2 
7/30/2007 2B 23 273 Kirk's dik-dik Madoqua kirkii 3 9587844 441553 R 3 
7/30/2007 2B 39 83 Blue-naped 
Mousebird 
Urocolius 
macrourus 
4 9588010 441466 R 3 
7/30/2007 2B 13 44 Abyssinian 
Scimitarbill 
Rhinopomastus 
minor 
1 9588302 441333 R 3 
7/30/2007 2B 300 322 giraffe Giraffa 
camelopardalis 
1 9588306 441339 R 3 
7/30/2007 2B 187 225 giraffe Giraffa 
camelopardalis 
13 9588308 441337 R 3 
7/30/2007 2B 53 15 Blue-eared 
Starling 
Lamprotornis sp 12 9588502 441249 R 3 
7/30/2007 2B 39 357 Kirk's dik-dik Madoqua kirkii 1 9588584 441204 R 3 
7/30/2007 2B 70 75 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9588788 441147 R 3 
7/30/2007 2B 37 297 Blue-eared 
Starling 
Lamprotornis sp 5 9588854 441119 R 3 
7/30/2007 2B 36 291 Chinspot Batis Batis molitor 2 9588912 441092 R 3 
7/30/2007 2B 19 94 Blue-eared 
Starling 
Lamprotornis sp 2 9589018 441050 R 3 
7/30/2007 2B 120 236 Burchell's 
zebra 
Equus burchellii 6 9589168 440977 R 3 
7/30/2007 2B 38 29 Kirk's dik-dik Madoqua kirkii 2 9589994 440619 R 3 
7/30/2007 2B 9 73 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9589996 440617 R 3 
7/30/2007 2B 190 63 Golden-
breasted 
Starling 
Cosmopsarus 
regius 
1 9590062 440589 R 3 
7/30/2007 2B 38 64 Grassland 
Pipit 
Anthus 
cinnamomeus 
1 9590106 440580 R 
7/30/2007 2B 52 288 Ring-necked 
Dove 
Streptopelia 
capicola 
1 9590436 440364 R 3 
7/30/2007 2B 12 21 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9590674 440238 R 3 
7/30/2007 2B 5 279 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9590708 440229 R 3 
7/30/2007 2B END 9590641 440249 
7/31/2007 3B START 9592175 441618 T 
7/31/2007 3B 24 155 Common 
Bulbul 
Pycnonotus 
barbatus 
2 9592138 441619 R 1 
7/31/2007 3B 25 114 Black-faced 
Sandgrouse 
Pterocles 
decoratus 
1 9592090 441669 R 2 
7/31/2007 3B 8 175 Chin-Spot 
Batice 
Batis molitor 3 9592058 441698 R 2 
7/31/2007 3B 19 248 Black-throated 
Barbet 
Tricholaema 
melanocephala 
3 9591994 441742 R 2 
7/31/2007 3B 18 79 Kirk's dik-dik Madoqua kirkii 1 9591942 441789 R 2 
7/31/2007 3B 11 51 Greyheaded 
sparrow 
Passer griseus 2 9591808 441894 R 2 
7/31/2007 3B 19 135 Yellow-
spotted 
Petronia 
Petronia pyrgita 1 9591738 441946 R 2 
7/31/2007 3B 13 117 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9591554 442053 R 2 
1 3 3 
7/31/2007 3B 12 289 Red-backed 
Shrike 
Lanius collurio 2 9591212 442288 R 2 
7/31/2007 3B 69 145 Kirk's dik-dik Madoqua kirkii 2 9591148 442348 R 2 
7/31/2007 3B 35 159 Kirk's dik-dik Madoqua kirkii 1 9590526 442805 R 2 
7/31/2007 3B 32 149 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9590466 442827 R 2 
7/31/2007 3B 33 96 Pink-Breasted 
Lark 
Mirafra 
poeciiosterna 
1 9590454 442841 R 2 
7/31/2007 3B 10 132 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9590444 442849 R 3 
7/31/2007 3B 47 174 Red-billed 
Hombill 
Tockus 
erythrorhynchus 
15 9590408 442869 R 3 
7/31/2007 3B 46 52 Abyssinian 
Scimitarbill 
Rhinoponuistus 
minor 
2 9590400 442880 R 3 
7/31/2007 3B 22 105 bird no ID 6 9590370 442893 R 3 
7/31/2007 3B 27 131 bird no ID 1 9590354 442912 R 3 
7/31/2007 3B 27 131 Ring-necked 
Dove 
Streptopelia 
capicola 
1 9590354 442912 R 3 
7/31/2007 3B 60 160 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
1 9590248 442955 R 3 
7/31/2007 3B 27 66 Kirk's dik-dik Madoqua kirkii 2 9590248 442955 R 2 
7/31/2007 3B 67 123 Ring-necked 
Dove 
Streptopelia 
capicola 
1 9590196 443020 R 3 
7/31/2007 3B 14 206 Black-throated 
Barbet 
Trichohtema 
melanocephala 
3 9590128 443030 R 3 
7/31/2007 3B 15 243 Ring-necked 
Dove 
Streptopelia 
capicola 
2 9590106 443042 R 3 
7/31/2007 3B 16 195 Blue-naped 
Mousebird 
Urocolius 
macrourus 
20 9590026 443100 R 3 
7/31/2007 3B 29 109 Lesser Blue-
eared Starling 
Lamprotomis 
chloropterus 
2 9590008 443111 G 3 
7/31/2007 3B 29 109 Abyssinian 
Scimitarbill 
Rhinoponuistus 
minor 
2 9590008 443111 G 3 
7/31/2007 3B 74 131 Fischer's 
Starling 
Spreo fischeri 20 9589972 443133 G 3 
7/31/2007 3B 42 244 Red-billed 
Hombill 
Tockus 
erythrorhynchus 
4 9589918 443167 R 3 
7/31/2007 3B 38 219 Lesser Blue-
eared Starling 
Lamprotomis 
chloropterus 
1 9589772 443294 R 3 
7/31/2007 3B 35 199 Blue-naped 
Mousebird 
Urocolius 
macrourus 
5 9589684 443336 R 3 
7/31/2007 3B 30 94 Spurfowl no ID 2 9589526 443468 G 3 
7/31/2007 3B 54 211 Ring-necked 
Dove 
Streptopelia 
capicola 
1 9589420 443542 R 3 
7/31/2007 3B 5 236 Pink-Breasted 
Lark 
Mirafra 
poeciiosterna 
1 9589222 443696 R 3 
7/31/2007 3B 60 216 Fischer's 
Starling 
Spreo fischeri 2 9589210 443710 R 3 
7/31/2007 3B 43 229 Hornbill Tockussp 1 9589210 443710 R 3 
7/31/2007 3B 60 216 Lesser Blue-
eared Starling 
Lamprotomis 
chloropterus 
1 9589210 443710 R 3 
7/31/2007 3B 15 149 bird no ID 0 9589134 443752 R 3 
7/31/2007 3B 34 133 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
10 9589068 443782 R 3 
7/31/2007 3B 29 126 Pink-Breasted 
Lark 
Mirafra 
poeciiosterna 
1 9589030 443826 R 3 
7/31/2007 3B 16 46 D'Arnaud's 
Barbet 
Trachyphonus 
damaudii 
1 9589006 443847 R 3 
7/31/2007 3B 25 214 Cisticola no ID 1 9588784 443961 R 3 
7/31/2007 3B 12 188 Pink-Breasted 
Lark 
Mirafra 
poeciiosterna 
2 9588700 444030 R 3 
7/31/2007 3B 6 98 Red-backed 
Shrike 
Lanius collurio 1 9588654 444054 R 3 
7/31/2007 3B 9 198 bird no ID 3 9588172 444361 R 3 
1 3 4 
7/31/2007 3B END 9588068 444435 
7/31/2007 4B START 9588296 444738 
7/31/2007 4B 73 6 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
1 9588296 444738 R 3 
7/31/2007 4B 61 174 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9588296 444738 R 3 
7/31/2007 4B 16 313 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9588296 444738 R 3 
7/31/2007 4B 40 300 White-browed 
Scrub-robin 
Cercotrichas 
leucophrys 
1 9588296 444738 R 3 
7/31/2007 4B 107 31 Banded 
Parisoma 
Parisoma boehmi 1 9588296 444738 R 3 
7/31/2007 4B 50 242 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9588296 444738 R 3 
7/31/2007 4B 67 235 Lesser Blue-
eared Starling 
Lamprotornis 
chloropterus 
5 9588296 444738 R 3 
7/31/2007 4B 120 353 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9588296 444738 R 3 
7/31/2007 4B 14 252 Weaver Ploceidae Family 2 9588296 444738 R 3 
7/31/2007 4B 59 16 White-bellied 
Go Away Bird 
Cotythiaxoides 
leucogaster 
2 9588296 444738 R 3 
7/31/2007 4B 29 258 Common 
Button 
no ID 1 9588296 444738 R 3 
7/31/2007 4B 77 243 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9588296 444738 R 3 
7/31/2007 4B 14 203 bat no ID 2 9588296 444738 R 1 
7/31/2007 4B 19 303 Kirk's dik-dik Madoqua kirkii 2 9588296 444738 R 3 
7/31/2007 4B 21 303 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9588296 444738 R 3 
7/31/2007 4B 63 297 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9588296 444738 R 3 
7/31/2007 4B 23 335 ground 
squirrel 
no ID 2 9588296 444738 R 1 
7/31/2007 4B 22 43 Pygmy Batis Batis perkeo 1 9588296 444738 R 1 
7/31/2007 4B 17 15 Abyssinian 
Scimitarbill 
Rhinopomastus 
minor 
2 9588296 444738 R 1 
7/31/2007 4B 38 247 Pink-Breasted 
Lark 
Mirafra 
poecilosterna 
1 9588296 444738 R 1 
7/31/2007 4B 27 43 Pink-Breasted 
Lark 
Mirafra 
poecilosterna 
1 9588296 444738 R 1 
7/31/2007 4B 57 5 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
2 9588296 444738 R 1 
7/31/2007 4B 30 352 Kirk's dik-dik Madoqua kirkii 1 9588296 444738 R 1 
7/31/2007 4B 15 42 Fork-tailed 
Drongo 
Dicrurus adsimilis 2 9593126 443425 R 1 
7/31/2007 4B 17 46 Greyheaded 
sparrow 
Passer griseus 2 9593092 443404 R 1 
7/31/2007 4B 36 59 Golden-
breasted 
Bunting 
Emberiza 
flaviventris 
kalaharica 
9 9593264 443288 R 1 
7/31/2007 4B END 9593333 443246 
8/6/2007 5B START 9597006 449221 
8/6/2007 5B 12 179 Red-faced 
Crombec 
Sylvietta wliytii 2 9596838 449333 R 3 
8/6/2007 5B 23 186 Brubru Nilaus afer 1 9596762 449382 R 3 
8/6/2007 5B 32 182 Red-faced 
Crombec 
Sylvietta whytii 6 9596728 449403 R 3 
8/6/2007 5B 64 117 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
1 9596682 449431 R 3 
8/6/2007 5B 94 60 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9596602 449493 R 3 
8/6/2007 5B NA NA von der 
Decken's 
Tockus deckeni 1 9596108 449814 R 2 
1 3 5 
Hornbill 
8/6/2007 5B 31 277 Kirk's dik-dik Madoqua kirkii 1 9596066 449835 R 2 
8/6/2007 5B 31 213 von Der 
Decken's 
Hornbill 
Tockus deckeni 4 9595942 449931 R 3 
8/6/2007 5B 22 133 von Der 
Decken's 
Hornbill 
Tockus deckeni 1 9595918 449958 R 2 
8/6/2007 5B 13 133 Red Winged 
Lark 
Mirafra 
hypermetra 
1 9595386 450320 R 3 
8/6/2007 5B 10 76 Rufus Sparrow Passer rufocinctus 2 9595284 450416 R 3 
8/6/2007 5B 36 131 White-headed 
Buffalo-
Weaver 
Dinemellia 
dinemelli 
2 9595262 450419 R 3 
8/6/2007 5B 36 131 Golden-
breasted 
Bunting 
Emberiza 
flaviventris 
kalaharica 
1 9595262 450419 R 3 
8/6/2007 5B 36 131 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
2 9595262 450419 R 3 
8/6/2007 5B 38 198 Fork-tailed 
Drongo 
Dicrurus adsimilis 1 9595252 450431 R 3 
8/6/2007 5B 37 196 Golden-
breasted 
Bunting 
Emberiza 
flaviventris 
kalaharica 
6 9595252 450431 R 3 
8/6/2007 5B 37 160 Hartlaub's 
Bustard 
Lissotis hartlaubii 1 9595164 450502 R 3 
8/6/2007 5B 37 233 Red-billed 
Hornbill 
Tockus 
erythrorhynchus 
1 9595060 450566 R 3 
8/6/2007 SB 38 129 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
1 9594850 450722 R 3 
8/6/2007 5B 65 146 von Der 
Decken's 
Hornbill 
Tockus deckeni 1 9594850 450722 R 3 
8/6/2007 5B 79 157 Kirk's dik-dik Madoqua kirkii 2 9594816 450739 R 3 
8/6/2007 5B 39 88 Long-tailed 
Fiscal 
Lanius cabanisi 4 9594546 450911 R 3 
8/6/2007 5B 44 110 Long-tailed 
Fiscal 
Lanius cabanisi 1 9594534 450925 R 3 
8/6/2007 5B 47 115 Blue-naped 
Mousebird 
Urocolius 
macrourus 
7 9594534 450925 R 3 
8/6/2007 5B 16 132 Slate-colored 
Boubou 
Laniarius funebris 1 9594286 451122 R 3 
8/6/2007 5B 16 132 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9594286 451122 R 3 
8/6/2007 5B 44 125 von Der 
Decken's 
Hornbill 
Tockus deckeni 4 9594090 451261 R 3 
8/6/2007 5B 39 179 common 
duiker 
Sylvicapra 
grimmiu 
1 9593912 451396 R 2 
8/6/2007 5B 34 192 White-bellied 
Go Away Bird 
Coiythiaxoides 
leucogaster 
1 9593792 451474 R 2 
8/6/2007 5B 17 142 Pink-Breasted 
Lark 
Mirafra 
poeciiosterna 
1 9593682 451542 R 2 
8/6/2007 5B 17 183 White-browed 
Scrub-robin 
Cercotricluis 
leucophrys 
1 9593578 451610 R i 
8/6/2007 5B 33 90 Red-billed 
Hombill 
Tockus 
erythrorhynchus 
2 9593538 451636 R i 
8/6/2007 5B 41 139 Fork-tailed 
Drongo 
Dicrurus adsimilis 7 9593498 451670 R 2 
8/6/2007 5B 27 73 Black-throated 
Barbet 
Tricholaema 
melanocephala 
2 9593456 451696 R 2 
8/6/2007 5B 28 132 Chin-Spot 
Batice 
Batis molitor 1 9593456 451696 R 2 
8/6/2007 5B 60 132 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9593182 451897 R 2 
1 3 6 
8/6/2007 5B 135 135 common 
duiker 
Sylvicapra 
grimmia 
1 9593146 451912 R 2 
8/6/2007 5B 159 159 ground 
squirrel 
no ID 1 9593014 452012 R 1 
8/6/2007 5B END 9592921 452070 
8/6/2007 6B START 
8/6/2007 6B 6 277 Red-faced 
Crombec 
Sylvietta wliytii 1 9591832 450349 R 2 
8/6/2007 6B 32 31 Long-tailed 
Fiscal 
Lanius cabanisi 2 9591844 450342 R 2 
8/6/2007 6B 17 66 White-Crested 
Helmet-Shrike 
Prionops plumatus 1 9591908 450310 R i 
8/6/2007 6B 14 338 Mouse-colored 
Penduline-Tit 
Anthoscopus 
musculus 
4 9591984 450162 R 2 
8/6/2007 6B 27 10 Red Winged 
Lark 
Mirafra 
hypermetra 
1 9591984 450162 R 3 
8/6/2007 6B 7 212 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9592140 450110 R 2 
8/6/2007 6B 25 60 von der 
Decken's 
Hornbill 
Tockus deckeni 2 9592508 449861 R 3 
8/6/2007 6B 27 246 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9592562 449857 R 3 
8/6/2007 6B 27 246 Chin-Spot 
Batice 
Batis molitor 1 9592562 449857 R 3 
8/6/2007 6B 21 22 Peregrine 
Falcon 
Falco peregrinus 
minor 
1 9592562 449857 R 2 
8/6/2007 6B 34 10 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
5 9593910 448893 G 2 
8/6/2007 6B 17 10 common 
duiker 
Sylvicapra 
grimmia 
1 9593928 448891 G 2 
8/6/2007 6B 49 23 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
4 9593932 448892 G 2 
8/6/2007 6B 70 357 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
1 9593940 448886 G 2 
8/6/2007 6B 20 267 Taita Fiscal Lanius dorsalis 1 9594114 448755 G 2 
8/6/2007 6B 28 311 Sunbird Nectariniidae 
Family 
3 9594290 448686 R 2 
8/6/2007 6B 31 352 Red-billed 
Hornbill 
Tockus 
ervthrorhxnchus 
2 9594444 448553 R 3 
8/6/2007 6B 30 16 White-bellied 
Go Away Bird 
Corythiaxoides 
leucogaster 
2 9594494 448554 R 3 
8/6/2007 6B 43 283 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9594652 448425 R 3 
8/6/2007 6B 19 44 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9594676 448419 R 3 
8/6/2007 6B 21 336 von der 
Decken's 
Hornbill 
Tockus deckeni 6 9594706 448386 R 3 
8/6/2007 6B 10 344 hare 1 9594754 448371 R 1 
8/6/2007 6B 34 312 Mouse-colored 
Penduline-Tit 
Anthoscopus 
musculus 
I 9594764 448365 R 3 
8/6/2007 6B 46 314 cattle Bos taurus 70 9594816 448300 R 1 
8/6/2007 6B 22 10 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9595052 448155 R 1 
8/6/2007 6B 6 298 finch no ID 3 9595126 448122 R 2 
8/6/2007 6B 36 314 von der 
Decken's 
Hornbill 
Tockus deckeni 1 9595390 447929 R 2 
8/6/2007 6B 121 282 White-bellied Corythiaxoides 4 9595390 447929 R i 
1 3 7 
Go Away Bird leucogaster 
8/6/2007 6B 13 241 Mouse-colored 
Penduline-Tit 
Anthoscopus 
muscuhts 
1 9595402 447916 R 2 
8/6/2007 6B 7 251 Harlequin 
Quail 
Coturnix d. 
delegorguei 
2 9595632 447749 R 3 
8/6/2007 6B 37 286 Eastern Pale 
Chanting 
Goshawk 
Melierax 
poliopterus 
1 9595666 447724 R 3 
8/6/2007 6B 17 313 Kirk's dik-dik Madoqua kirkii 1 9595774 447666 R 1 
8/6/2007 6B 8 338 Black-throated 
Barbet 
Tricholaema 
melanocephala 
1 9595912 447558 R 2 
8/6/2007 6B END 9596092 447448 
